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CEREBRAL AND SPINAL MANIFESTATIONS OF PUR- 
PURA HEMORRHAGICA 

The cases which are to be presented illustrate one of the rarer 
manifestations of purpura hsemorrhagica* Though it is unusual, 
hemorrhages are known to occur into the brain, the ^inal cord, 
and cerebrospinal meninges, particularly in cases of idiopathic 
purpura hcemorrhagica. Pratt, in a senes of 194 cases of idio- 
pathic purpura which he collected, found that cerebral hemor- 
rhage was the cause of death in 4 cases During some observa- 
tions tqwn patients suffering with diseases of the blood forming 
organs both at the Pennsylvania Hospital, in Philadelphia, and 
the Presbyterian Ho^ital, in New York, 4 cases of purpura 
hficmorrhagica have been observed in which hemorrhages affect- 
ing the central nervous system and its membranes have oc- 
curred, and 1 case has been found in the records of the Presby- 
tenan Hospital in which it is possible that a simil ar disturbance 
accounts for some of the symptoms which were present. AU of 
these cases except one should be classed among the group of 
purpura htemorrhagica The one exception was probablj an 
instance of aplastic anemia, in which the purpunc lesions were 
the most prominent feature, 

CASE I 

E W , female, aged twenty six, was admitted to the Pres- 
byterian Ho^ital on July 9, 1919, complaining of headaches of 
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two weeks' durabon, weakness of three months' duration, and 
nosebleeds of three months’ duration There was no history of 
any Heeding m the family Except for swellmg of her legs, 
feet, forearms, and hands, which appeared two years ago and 
persisted for two or three weeks, she had always been perfectly 
well For three months she had been havmg nosebleeds every 
two or three dajrs, which lasted for about ten hours About one 
week after these started she began to feel weak About three 
weeks before admission her gums began to bleed Ten days 
before admission she woke up and was unable to see anything 
but a ball of fire with her left eye Right eye seemed to be 
normal The bhndness m the left eye gradually unproved and 
almost entirely cleared up Twelve days previous to entrance 
into hospital she started to have headaches which were worse 
at mght She had been short of breath on exertion and she had 
had considerable palpitation Until five months ago her men- 
strual penods had been regular, lastmg about five days Smce 
that time they had persisted for seven days and the last two 
have contmued ten days and have been very profuse She has 
had no vomitmg of blood, no spittmg of blood, and has passed 
no blood in the unne 

Physical examination showed a very pale young woman who 
looked quite sick There were blood crusts upon the external 
nares and upon the bps The skm was almost lemon colored and 
thickly studded with petechial spots, varymg from 1 to 3 mm 
m diameter In the left sclera there was a bnght red hemor- 
rhage The eye-grounds were pale and the retina studded with 
numerous small hemorrhages, which were more extensive m the 
left fundus The tongue was coated Buccal mucosa showed 
a few scattered hemorrhages, and over the gums there were 
many hemorrhages, and the teeth were m poor condition There 
was no ngidity of the neck Tliere was a hum over the jugular 
veins m the neck There was a systohc murmur over the pul- 
momc area The knee-jerks were somewhat diminished and 
there were no abdommal reflexes An exammation of the uterus 
showed that it was fiUed with organized blood-clots It was 
shghtly enlarged and soft, but m normal position 
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6/21/19 — Blood count R. B Cf 3 OCX) 000 Central pallor of red cella. 

Hgb., 40 per cent. 

W B 5500 Some anlao- and potkOocytocU. 

Polya. 57 per cent No nucleated reds teen. 

S, lymplu, 27 

L. lymph^ 12. 

Baao 4 

Blood grouping Group II 

Blood Waaaennann Ale. ■■ negative. Cbdest. “ * 

6/23/19 — Blood testa prior to tranafoaion 

Blood-platd«. - 320 000 { ^^^32^3 «nt 

Reticulated red blood-cel^ " 1.5 per cent. Count made on 8 oll- 
Immermon fidda and average taken 
Red cell fragility teat In aalme aolution. 

PEdcoU CootroL 

Hemolyaia began at 0 46 0 43 

Hemolysia complete at 0.3 Not complete at 0.3 

Coagulation time 13 min 6i min. 

Not battened by calaom. 

Bleeding time * definitely Incretfed over normal — no definite time 

Observations made on akin punctures by needlea. 
Tiunafuaon given at 8.45 p M.— 300 c.c. of blood introduced bto 
vein of lelt arm A reaction with chOl fever and vomltmg 
followed one-half hour after trantfusion. This lasted about 
twenty mmutea, but waa rcbeved by adrenalin and Magendie 
eolutiott. 

On June 24, 1919, vaginal digital examination showed a 
third retroveraion and a mass 4 to 6 cm in diameter, ovoid, 
mdistinctly outlined, slightly tender, firm, closely adherent to 
the uterus, free from pelvic wall in right fornix On June 26th 
there was less bleeding from the teeth Patient was somewhat 
nauseated, and was still passing blood-clots from the vagina. 
On the 27th she seemed much weaker and was compl ainin g of 
numbness In the right hand Cerebration was slow and seemed 
difficult, so that she answered questions with a great effort. 
She was quite drowsy On the 30th 500 c.c. of blood were trans- 
fused. On July 1st she seemed somewhat better Fresh pur- 
puric spots appeared on the arms and neck l.css bleeding from 
the uterus Hemoglobin, 35 per cent,, R B C, 2,000,000, 
percentage of reticulated blood-ccUs, 3 Blood-culture showed 
no growth of bacteria. On the 5th of July hemoglobin was 35 
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per cent , R B C , 1,700,000 On the 7th a second transfusion 
of 500 c c was given On this same date a dark bloody stool 
was passed On July 8th hemoglobm was 45 per cent , R B 
C , 2,500,000, W B C , 5600, polymorphonudears, 62 per 
cent , small lymphocytes, 20 per cent , large l}miphocytes, 15 
per cent , eosmophils, 1 per cent Patient appeared somewhat 
improved Early the next morning she complamed of severe 
pain m her eyes and then a severe headache Her pulse dropped 
from 105 to 50 There was profuse bleedmg from the nose and 
vagma and die vomited both old and fresh blood Her condi- 
tion grew rapidly worse, and she became imconsaous and died on 
the morning of July 0th Dunng her illness her temperature 
had been somewhat irregular, varymg between 100° and 103° F , 
pulse-rate had been rapid, runnmg from 100 to 130 Blood- 
pressure was usually about 110 systohc and 60 diastohc The 
urme showed heavy traces of albumin, with great numbers of 
red blood-corpuscles, probably a contamination from vagmal 
bleedmg 

Autopsy on E W — ^Autopsy was performed on July 9, 1919, 
byDr R F E Stier 

Petechial hemorrhages were foimd m the skm, over the 
pentoneum, through pencardium, through the lungs, m the 
stomach, rectum, vagma, and unnary bladder Some of these 
hemorrhages were qiute large, being 0 5 cm m diameter The 
cervix of the uterus was of a deep purplish-black color and 
from the external os protruded a blood-dot The utenne canal 
was filled with blood-dot and the entire endometnum appeared 
necrotic. 

There was fatty degeneration of the heart musde and of the 
hver 

The limgs showed a bronchopneumoma 

Both the ureter and pdvis of the nght kidney were greatly 
dilated 

Exammation of the brain was as follows 

“Beneath the dura mater, covenng the left temporal and 
panetal lobes, there is a diffuse, hemorrhagic area m which there 
IS fibnn and fresh dots This dot measures 10 cm m diameter 
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and IS 0 S cm thick The cerebral cortex beneath thiti hemor 
rhage shows a brownish yellow pigmentation Ch'er the nght 
temporal lobe, the lower portion of the frontal lobe, panetal and 
ocapital lobes there is a diffuse, subpial hemorrhage There 
escaped from the nght temporal lobe, when the bram was re- 
moved, a blood-clot which measured 3 cm m diameter and around 



Fig 61 —Photographs o( honiontol Bcctiom of bram »ho«ing size and extent 
of hemorrhages into nght temporal and occipital lolics 


which the bram tissue is fragmented -311 of the brain struc 
turcs of the nght temporal lobe arc aciy fnablt anti casdj 
broken Sections of the bram show a large hemorrhage mcasur 
mg 3 cm m diameter inioUing the entire portion of the nght 
temporal lobe which around the bram tissue is diffusch mill 
trated b\ smaller hemorrhages These large hemorrhages m 
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volve practically the whole nght temporal and ocopital lobes 
(Fig 61) 

^^Microscopic Examtnalion — ^Brain shows marked conges- 
tion and large hemorrhages mto the bram substance The bram 
tissue shows a vacuolization m m any areas The bram cells show 
no change Section of dura shows a large subdural blood-clot ” 

Discussion of Case I — ^This patient probably represented a 
charactenstic mstance of idiopathic purpura hemorrhagica, al- 
though it IS difficult to exclude some mfection of the endometnum 
as a possible cause of the condition The disease ran a rapid 
course and was imaffected by the transfusions of blood In 
view of the extensive retmal hemorrhages it is probable that 
these accounted for the bhndness m the left eye, and that this 
condition was not due to the hemorrhage mto the bram The 
s}Tnptoms of the cerebral hemorrhage developed late m the dis- 
ease — evidentlj- the immediate cause of death As may be seen 
from the photograph there were two hemorrhages of fairly large 
size which mvolved practically the entire nght temporal and 
ocapital lobes, together with a diffuse subpial hemorrhage over 
the nght temporal lobe, the lower portion of the frontal lobe, 
the panetal, and ocapital lobes 

CASE n 

G G , aged twenty-two, Itahan laborer, was admitted to the 
Pennsylvama Hospital, Philadelphia, service of Dr J C Wilson, 
on June 24, 1908, complammg of chiUs and fever, pam m the 
abdomen, and pam m the throat He gave no history of any 
previous illnesses While at work, twenty days ago, he suddenly 
had a famtmg speU with pam m his throat FoUowmg this he 
had dulls and fever and abdommal pains Physical examina- 
tion showed that he was weU built, but looked somewhat ema- 
aated The mucous membranes and skm were sallow He was 
constantly spittmg up a thm bloody sputum Tonsds were 
dark red and swollen and showed white patches The spleen 
was enlarged There were numerous irregular ecchymotic spots 
on the skm of the arms and thorax and over the thighs Pulse 
was 108 
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June 26th blood count showed R B C , 860,000, W B C , 
3200, Hgb , 20 per cent , P M N 20 per cent , S M N , 66 
per cent., L M N , 4 per cent , has 1 6 per cent , undeter , 
2 4 per cent , coagulation tune four to four and a half minutes 
The red cells were fairly regular, though many were microcvtes 
No nucleated R B C No polychromatophiha or basophihc 
granulation. 

June 28th blood count showed 3500 leukocytes, P M N , 
22 4 per cent , S M N , 68 8 per cent , L M N 6 4 per cent., 
L baso , 1 2 per cent , undeter 0 8 per cent baso 0 4 per cent 

June 30th, blood count taken fifteen minutes before death 
showed R B C 444,000, the white cells stained very poorlj , red 
cells stained fauly regularly, and were not \ ery pale WTien vary 
mg m size they were smaller than normal Nopolvchromatophilia, 
no basophiha, no nucleated reds Unne contomed faint traces 
of albumm and granular casts Patient became rapidly worse. 
Temperature vaned between 101° and 103° F and pulse between 
108 and 136 Tonsils became necrotic He contmued to spit 
up large quantities of blood} sputum and the purpunc spots 
mcreased in number Cultures from the throat showed no diph 
thena baaUi. Death occurred on June 30th 

The autopsy showed purpunc spots over the skin of the 
chest, arms and legs There were small hemorrhages over the 
serous surface of the pentoneura The epicardium of the heart 
was sprinkled with bright red hemorrhages, and hemorrhages 
were likewise seen scattered through the endocardium The 
heart muscles showed fatty degeneration Over the pleura 
there were small petechial hemorrhages There was one hemor- 
rhage m the nght lung The spleen was shghtl} increased m 
size Over the mucous membrane of the stomach there were 
numerous hemorrhages, some of which were confluent The 
bone-marrow was bnght v ellow and seemed to be almost entirely 
composed of fat The brain was of moderate size The dura 
was dehcatc and not adherent to the pia. The color was pale. 
Ov cr the cortex the sula were w cU marl cd At the tip of each 
of the temporal lobes there were irregular bnght red hemorrhages 
about 2.5 cm in diameter In the pia a third one was seen 
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somewhat farther back on the left side On section, these hem- 
orrhages \\ere found to be confined to the membranes The 
cerebellum was wonderfully speckled with bright red minute 
hemorrhages On section, the gray and, to a less extent, the 
white matter showed the same remarkable speckhng of tmy red 



Fig 62 — Photograph of under surface of brain, showng hemorrhage in 
and beneath the pia at the base of brain and multiple small hemorrhages m 
the cerebellum 

hemorrhages, which were round and just about the size of a 
fly speck The cut section looked as if it had been covered with 
bnlhant red fly specks The bram on section showed here and 
there both m the white and m the gray matter a few of the 
petechial hemorrhages seen m the cerebellum (Fig 62) 
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Microscopic exammabon of the meniiiges and brain showed 
the cerebral and in places the cerebellar meninges to be filled 
with blood, and in the cortex of the cerebrum and cerebellum 
there were numerous small hemorrhages There was no infil- 
tration of cells 

Dfscussion of Case II — ^The case which has just been de- 
scribed presents some difficulties in accurate diagnosis, gmce ft 
13 possible that purpura might be considered as secondary to 
the tonsillar infection, or that the patient was actually suffering 
from an aplastic anemia comphcated by a tonsillar infection 
and by a severe form of purpura. The extremely fatty bone- 
marrow and the rapidly progressing anemia are in favor of the 
latter diagnosis The progress of the case was rapid and the 
anemia which developed was of an extreme degree. The total 
leukocyte count was also low and the differenbal count shows 
a relabve lymphocytosis The presence of the hemorrhages 
which are shown m the accompanymg illusbabon were not 
suspected during life and were found only at autopsy 

CASE m 

1. J , male, aged thirty, Amencan, admitted to the Penn- 
sylvama Ho^ital, Philadelphia, January 4, 1911, service of 
Dr Norman Henry He was admitted unconsaous It was 
learned that previously he had been complaimng of bleedmg 
from the gums and the nostrils When he was twenty years of 
age the tonsils were removed, after which he had such a severe 
hemorrhage that it could hardly be conboUed His family had 
noticed that during the summer he had become pale Three 
■weeks before admission he suddenly fell to the floor unconsaous 
and had to be put to bed In about five or ten mmutes he re 
gained consaousness ntiH was able to mo've about, but felt very 
weak. Fully a month previous to this he had been bleeding 
slightly from the nose and the gums Followmg the fall the 
patient vomited dark green fluid Dunng the lost week he had 
been cxbemely irritable and had had a ravenous appetite. The 
day before admission he became unconsaous 

Physical exaramabon showed a poorly nourished, somewhat 
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emaaated man There was mtemal strabismus of both eyes 
and a small hemorrhage m the sclera of the left eye He could 
not be aroused, but would move the arms and legs if pncked 
with a pm He was extremely pale There were signs of 
hemorrhage over the gums and bps Over the abdomen, chest, 
and legs were many fine petechial hemorrhages Many fine 
crepitant rfiles over the lungs, postenorly Abdomen held 
somewhat rigidly Liver and spleen could not be fdt There 
was no faaal paralysis Knee-jerks were greatly exaggerated 
and there was a double ankle-clonus and a positive Babinsh 
reflex Blood count showed 7900 leukocytes, P M N 483 
per cent , lymphocytes 48 3 per cent , mono 1 6 per cent , transi- 
tionals 1 3 per cent , basophils 0 3 per cent , hemoglobm 14 per 
cent 

The pnck made to obtam blood for the count oozed for 
three-quarters of an hour Unne showed a famt trace of albu- 
mm — ^no casts Patient died withm twenty-four hours after 
admission to the hospital 

The autopsy disclosed hemorrhagic areas over the skin of 
the arms, with a spnnkhng of petechial hemorrhages over the 
abdomen and thorax Over the diaphragmatic pleura there 
were extensive ecchymotic patches Pencardium contained ISO 
c c of shghtly blood-tinged flmd, and over the visceral pen- 
cardium there were numerous irregular ecchymoses Beneath 
the endocardium there were extensive hemorrhages and a few 
small hemorrhages were scattered through the heart muscle 
itself The lungs showed bronchopneumoma on the left side 
Spleen was small The mucosa of the urmary bladder was 
heavily sprinkled with numerous small hemorrhages In the 
mucosa of the cecum and colon there were ecchymotic patches, 
the largest of which measured 2 mm m diameter 

“Bram The skull appears normal and there are no abnormal 
adhesions on the dura Between the dura and the pia there is 
a small thm, dark red clot measurmg 2 to 3 cm m diameter 
The pia over the cortex shows occasionally a small ecchymotic 
area, but for the most part appears normal The convolutions 
axe pale gray At the base of the bram around the optic thala- 
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mus and the circle of Wflhs beneath the pia there is a rather 
marked suffusion of blood No point of rupture is found m any of 
the artenes The sixth cranial nerve where it emerges from the 
pons IS surrounded by a shght amount of extravasated blood 
Over the cerdDellum there is a very marked condition of subpial 
ecchymoses, the whole cortex of the cerebellum bemg splattered 
with small areas of hemorrhage. On section, there are seen 
hemorrhages beneath the pia between the cerebellar con- 
volutions and also m the cortex- A few scattered hemorrhages 
are also seen m the white matter Section of the brain shows 
everywhere the same condition. Occasionally small ecchjTnotic 
pomts are seen in the gray and white matter of the cortex. These 
are found also through the basal ganglia and are probably more 
marked in the walls of the lateral ventricles. The same condi- 
tion 13 found m the medulla. The hemorrhages, however, are 
very ^mall flnrjt scattered through the substance of the brain, 
while over the surface of the cerebellum they are especially 
numerous 

^^Microscopic examination of the brain In the sections of 
the brain there is seen an occasional very small area of hemor- 
rhage in the cerebrum and brain stem In the cerebellum, how- 
ever, the hemorrhages are larger ai^ more numerous and occur 
both beneath the pia and m focal areas through the brain tissue ” 

Discussion of Case HI —Case III was, as far as could be 
determmed, one of charactensfac purpura hfflmorrhagica On 
admission to the hospital the history led one to suspect a cerebral 
compheation, inasmuch as the patient had had one attack of 
unconsciousness from which he recovered. Examination re- 
vealed besides the total unconsdousneas, strabismus and ex 
aggerated reflexes with the double ankle-clonus and bflateral 
Babinski reflex, which led to the conclusion that he had had some 
process affectmg the upper motor neurons The cerebral hemor- 
rhages discovered at autopsy confirmed this suspicion of some 
lesion of the bnun 

CASE IV 

E S , aged twenty admitted last to Prc3b>lerian Hos- 
pital March 5, 1919 Epitome Chrome purpura Under ob- 
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servation since 1908, with repeated subcutaneous hemorrhages, 
epistaxis, bleeding from gums, melena, and hemonhages from 
bowels Durmg last admission signs of m enin gitis with bloody 
spmal fliud 

Patient was admitted first to the Medical Ward of the 
Presbytenan Hospital on January 4, 1908, with a diagnosis at 
that tune of hemophiha His mother had had heart trouble 
and was hvmg, father was hvmg and well There was no his- 
tory of bleedmg m any members of the family He did not use 
alcohol or tobacco He ate weU, bowels were regular Had been 
rather robust and active up to the last two or three years He 
had measles and scarlet fever as a child Present illness started 
about five years ago, when, following the extraction of a tooth, 
there was persistent bleedmg Previous to this, however, he 
had had frequent epistaxis, lastmg from one to aghteen hours, 
m one or two of which attacks he was obhged to be m the hos- 
pital On several occasions durmg the last five years there had 
been blood m the stools Small hemorrhages m the skm over all 
the body were almost constant occurrences and were often preap- 
itated by the shghtest trauma When he scratched himself the 
bleedmg was profuse There had been no hematuna, no jomt 
pains, no abdommal pain. About four months before admission 
he had over a penod of three weeks three severe nosebleeds On 
adrmssion the hemoglobm was 40 per cent , R B C 3,432,000, 
and coagulation tune eleven mmutes When he was discharged 
on February 14th hemoglobm was 65 per cent , coagulation time 
five mmutes From May 21st to June 1, 1908, he was quite 
well On May 27th coagulation time was one mmute, hemo- 
globm 80 per cent On Jime 2d he had a fauly severe epistaxis 
On Apnl 18, 1909, he was agam admitted to the hospital, this 
time to the surgical wards, complammg of spittmg of blood 
He looked very pale, teeth were m fau condition, although 
there was oo 2 mg of blood about the roots of the upper 
teeth Over the left arm there was a large ecchynnotic area, 
10 by 8 cm m diameter, and one over the sternum, 6 by 3 cm 
Several other smaller ones were observed over the arms, hands, 
and thorax Hemoglobm was 80 per cent , R B C 5,300,000, 
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W B C 29,500, 84 per cent, polymorplionuclears, 11 per cent, 
lymphocytes, 3 per cent transitionals, coagulation tune tune and a 
half minutes. During his stay in the hospital he had a few more 
ecchymoses and some epistaxis, which was stopped by adrenalin 
apphed locally On January 19, 1911, he was again admitted 
with a moderate epistaxis, which was stopped by the nnaal 
apphcabons. 

On July 16, 1913, he came to the hospital with an infection 
of the right hand This tune there were numerou? small ecchy- 
motic spots all over the slnn of the body There was also a 
blowing systohc murmur at the apex of the heart The abscess 
of the hand was opened, following which there was a bloody 
oozing from the wound for about eight days Between this 
tune and January 4, 1916, he contmued to have repeated epis- 
taxes which, however, were not of very long duratioii, lasting 
only ten to fifteen min utes, whereas they used to last from four 
to five hours About February, 1916, he had severe nosebleeds 
which continued off and on for two days lAter he noticed 
blood on the pillow when he wakened in the mommg He had 
frontal headaches, chills, dimness, and had become dyspneic 
on climbing stairs He contmued to have the hemorrhages all 
over the stm. Occasionally he had noticed fresh blood m the 
stools After he had had a severe nosebleed he has sometimes 
vomited blood, which he thinks he has swallowed Appetite 
poor Has had no other bleeding, no dimness of vision, no edema 
of his feet At tune of admission he seemed quite well developed 
and well nourished, but very pale. Scattered over the neck and 
chest there were several petechial hemonhages Besides these 
petechial spots there were large purpunc areas 1 to 2 cm. m 
diameter scattered over the chest and thigh All the superficial 
lymph nodes were readily palpable Gums were soft and there 
were blood^Jots about them, while many of the teeth margins 
showed fresh bleeding Tonsils were large and soft, pharynx 
was red, and scattered over the pharynx and uvula were many 
small petechial spots Lungs were clear Heart unpulse was 
m the fifth space, 6 cm from the midlme. There was a soft 
blowing sj'stohc murmur at the apex transmitted to the axilla. 
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This became qmte loud over the pulmonary area. The spleen 
was not palpable The deep reflexes were normal Eye-grounds 
showed no hemorrhages A complete hemotologic history of this 
patient is given later 

At this admission the anemia was qmte severe It was found 
by blood groupmg that he belonged to Group n Resistance of 
the red blood-corpuscles to hemolysis m sahne dilutions was 
normal, hemolysis begmnmg at 0 44 per cent sodium chlond and 
beconung complete at 0 36 per cent Test made at the same 
time upon the control blood gave exactly the same figures. 
Blood was present m the stools On January 13th a count of 
the blood-platelets gave 132,000 On January 15th the bleeding 
tune, performed by the method of Duke, was twenty-three 
rmnutes On January 19th the blood-platelets were 144,000 
During this admission the patient was transfused with atrated 
blood on two occasions, but during his six weeks’ stay in the 
hospital his condition was httle improved, though the anemia 
on discharge was not so marked as may be seen from the table. 
On the 2d of February, just before discharge, the blood-platelets 
were 180,000 He returned agam on February 29th for an- 
other transfusion At this tune the blood-platdets were 176,000 
Dunng his stay m the hospital there was no fever, and pulse-rate 
varied between 75 and 100 The blood-pressure was 120/60 
Unne showed no albumm, no casts, and no urobihn On March 
16, 1919, the patient was again admitted to the Presbytenan Hos- 
pital He was at this tune twenty-two years of age Since his 
last admission to the hospital he had been qmte well except that 
the epistaxes had contmued every one to four weeks The gen- 
eral improvement had contmued until about two weeks ago, 
when he caught a bad cold, followed by headaches A httle 
later his throat became sore About a week before admission 
he started to vomit For three or four days he had been nau- 
seated constantly and had vonuted four or five tunes a day 
The vomitus early m the mommg would contam blood 
bowels had been constipated m spite of large doses of cathartics 
He had had no blood m the stools General physical examina- 
tion was much the same as those made previously There were 
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ecchymoses and petecluffi all over the skin about the lips, and 
the gums were bleeding Temperature vaned between 98° and 
100° F Examination of the central nervous system showed 
somewhat exaggerated deep reflexes. There was some shght 
stiffness of the nock and there was a definite Kemig sign The 
patient seemed extremely ill, was greatly exated, and was diffi- 
cult to controL The abdominal pains were very severe and 
there was almost contmuous vomiting Blood was present m 
the stools On the 7th, in ^te of the high blood count, a trans- 
fusion was given On the lOth the blood platelets were 72,000 
By the 17th he had improved and was able to take soft diet. 
About the 26th of Mardi the pabent became again greatly ex- 
cited anH complamed of burning pain in the sides of his abdo- 
men. T-Tig abdomen was held quite ngidly on examin ation He 
also complamed of some weakness in his legs On March 29th 
there was some fever a gradual mcrease in the pulse-rate. 
By April 2d the pulse-rate was 120 and the temperature about 
101° F On this date it was noted that the neck was par- 
ticularly stiff flnH Kemig^s sign was very marked Some men 
ingeal involvement was suspected and a lumbar puncture was 
made At this puncture thick bloody fluid came through the 
needle. During the next month the patient was extremely ilL 
The temperature varied between 99° and 102 5° F , the pulse- 
rate between 100 and 130 The stiffness of the neck mcreased 
and K.emig*s agn became more marked He was delmous dur- 
ing most of the time There were no marked ch an ges m the deep 
reflexes and no Babinski could be obtained During April, 1919, 
there was gradual improvement, and a transfusion of 250 c.c. 
of dtrated blood "was given on April 16th During the next 
month improvement gradually continued Temperature and 
pulse-rate came to normal Stiffness of the neck and Ker- 
nig’s rign gradually disappeared Bleeding from the gums 
ceased and by June 1st the patient was up and walking about 
He left the hospital m as good physical condition as he had been 
m for several years. He was last seen m September, 1919, when 
his condiUon was about that observed previous to his last ad- 
mission to the hospital 
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Dftte 

1/4/16 

l/S/16 

1/6/16 

1/10/16 

1/17/16 

1/19/16 


1/21/16 

1/23/16 

1/31/16 

2/5/16 

2/9/16 

2/10/16 

2/11/16 

2/14/16 

2/29/16 

3/1/16 

3/7/17 

3/7/19 

3/8/19 

3/10/19 

3/12/19 

3/12/19 

4/3/19 

4/4/19 

4/4/19 

4/4/19 

4/4/19 

4/7/19 

4/8/19 

4/11/19 

4/15/19 

4/23/19 

5/3/19 

S/S/19 

6/2/19 

7/1/19 


TABLE 

w B a 
6,600 
8,500 


SHOWING BLOOD COUNTS IN CASE IV 
H*b 

R-B C, percent. CoaBulitara time. 

2.200.000 70 

2.400.000 40 

6 mm 

2,000,000 40 

11 min 


6 5 control 


Prothrombin time 

Patient 

ConttoL 

Optimal time 

9i mm 

9 

Minimal time 

12 mm 

13 

Antithrombm time 



Optimal time 

9 mm 

8 

Minimal time 

Hi mm 

81 


(before tranafuaion) 

5,000 

2,900,000 

42 

(after transfusion) 


8,400 

2,960,000 

45 

14,800 

3,200,000 

42 

7,200 

3,200,000 

46 

5,200 

2,720,000 

38 

18,000 

3,500,000 

45 

17,400 



12,000 



7,500 

3,600,000 

40 

10,200 

3,520,000 

45 

17,000 

6,850,000 (?) 

Transfusion 



6,050,000 

90 

Transfusion 


16,200 

6,100,000 

90 


5,200,000 

90 


5,784,000 

85 

16,000 

3,800,000 

60 


Control, 6 S mm solid clot. 
Blood of patient — 10 5 mm 


20 C.C. normal horse-serum given 





Patient's, 8i 

Control, 8i 


4,700,000 

50 





m 

11 

20,000 

21,600 

5,600,000 

65 



17,000 

4,500,000 

60 



10,000 

4,232,000 

60 




4,264,000 

60 



8,800 

4,152,000 

55 
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17,000, polymorphonudears 65 per cent , large lymphocytes 35 
per cent 

By September 21st patient seemed somewhat worse The 
temperature was 102 ° F , pulse-rate had mcreased to between 
90 and 110 New crops of hemorrhages had appeared in the 
skm The neck was stiff and there was a shght Kermg’s sign. 
There were no changes m the knee-jerks and ankle-jerks. 
During the next few days the spots contmued to appear Three 
blood-cultures showed no growth of bactena On September 
24th lumbar puncture gave See of clear fluid which flowed 
without mcreased pressure There were 9 cells per cu mm, 
glob ulin -f-, Wassermann negative, and culture sterile During 
the next few days the stiffness of the neck and the Kermg’s 
sign decreased On October 1st there was blood m the stools. 
The blood count at this time showed 70 per cent, hemoglobin, 
3,300,000 red blood-corpuscles On October 1st he complained 
espeaally of abdominal pam, and m the afternoon he passed a 
stool containmg bnght red flmd blood Condition remamed 
about the same, with fever and fairly rapid pulse On October 
2d hemoglobm 60 per cent , R B C 3,500,000, W B C 20,500, 
polymorphonudears 7 1 per cent , eosmophils 1 per cent , basophils, 
0 , small lymphocytes 26 per cent , large lymphocytes 2 per cent 
Transfusion of 500 c c of blood given On October 15th there 
agam devdoped ngidity of the neck, with Kermg’s sign. Knee- 
jerks at this tune could not be ob tamed Patient was complam- 
mg of severe headache and was qmte imtable Eye-grounds 
were normal Lumbar puncture on October Nth showed dear 
fluid under mcreased pressure There were 200 cells per cu mm 
globuhn No bactena obtamed m growth On October 18th 
there was shght weakness of the left upper eyehd and the pupils 
were unequal Some spastiaty of the arms was also noted On Oc- 
tober 23d the patient suddenly threw the right arm mto the am, 
keepmg it stiff and ngid, and clenchmg teeth, havmg what the 
nurse thought might be a mild epileptic convulsion Examina- 
tion immediatdy afterward showed no weakness, no stiffness of 
the neck, no changes m the reflexes Optic dmlrq were normal 
On October 25th the patient was considerably better, complainmg 
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17,000, polymorphonudears 65 per cent , large lymphocytes 35 
per cent. 

By September 21st patient seemed somewhat worse The 
temperature was 102° F , pulse-rate had mcreased to between 
90 and 110 New crops of hemorrhages had appeared m the 
skm The neck was stiff and there was a shght Kermg's sign 
There were no changes m the knee-3erks and ankle-jerks. 
During the next few days the spots contmued to appear Three 
blood-cultures diowed no growth of bactena On September 
24th lumbar puncture gave 8 c c of clear flmd which flowed 
without mcreased pressure There were 9 cells per cu mm, 
globuhn -f, Wassermann negative, and culture sterile Dunng 
the next few days the stiflhiess of the neck and the Kermg’s 
sign decreased On October 1st there was blood m the stools. 
The blood count at this tune showed 70 per cent hemoglobin, 
3,300,000 red blood-corpuscles On October 1st he complamed 
espeaally of abdominal pain, and m the afternoon he passed a 
stool containing bnght red fluid blood Condition remained 


about the same, with fever and fairly rapid pulse On October 
2d hemoglobm 60 per cent , R B C 3,500,000, W B C 20,500, 
polymorphonudears 7 1 per cent , eosmophils 1 per cent , basophils, 
0, small lymphocytes 26 per cent , large lymphocytes 2 per cent 
Transfusion of 500 c c of blood given On October 15th there 
agam developed rigidity of the neck, with Kermg's sign Knee- 
jerks at this time could not be obtamed Patient was complam- 
mg of severe headache and was qmte imtable Eye-grounds 
were normal Lumbar puncture on October 17th showed clear 
flmd under mcreased pressure There were 200 cells per cu mm 
&o -|- bacteria obtamed m growth On October 18th 
ere was shght weakness of the left upper eyehd and the pupils 
WCTe unequal Some spastiaty of the arms was also noted OnOc- 
0 er d the patient suddenly threw the right arm mto the air, 
eepmg it stiff and rigid, and clenching teeth, havmg what the 
se ought might be a mild epileptic convulsion Examina- 
immediately afterward showed no weakness, no stiffness of 

On Drt m the reflexes Optic disks were normal 

ctober 2Sth the patient was considerably better, complainmg 
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only of slight abdominal cramps The temperature and pulse- 
rate were both lower By November Ist the patient was dis- 
tinctly better, temperature was normal, pulse-rate 85, and from 
this time on convalescence was rapid and une ventful. On Novem- 
ber 15th R B C were 5,200,000, W B C 12,200, polymorphonu- 
clears 70 per cent, large lymphocytes 22 per cent, small lympho- 
cytes 8 per cent , hemoglobm 70 per cent Dnrmg his entire stay 
m the hospital there was albumm m the urme, varying from a 
trace to a very heavy trace, with occasional red blood-cells 
and qmte constantly hy alin e and granular casts. The speafic 
gravity was usually high , from 1020 to 1030 The urme was 
add 

Discussion of Case V — Case V presented a picture of pur- 
pura with jomt and abdominal symptoms, and although there is 
no positive proof that the symptoms and signs which led to the 
suspicion that the patient was developing meningitis were due to 
hemorrhage mto the bram or mto the arachnoid spaces, there is 
evidence to show that some abnormal process had affected the 
meninges, smce m the spinal fluid from both lumbar punctures 
globuhn was present, and in the second there was a pleocytosis 
of considerable degree. The stiff neck, Kermg’s sign, slight 
ptosis, and muscular spastiaty were therefore assodated with 
an imtative process m the meninges, and possibly m the cere- 
bral cortex itself 

It might be suggested as an explanation for these findings 
that ttmtill hemorrhages Imd occurred m the cortex of the bram 
or in the cerebellum simllnr to those pictured m the illustratiou 
of the bram from Case IL Under these cuxumstances sjanp- 
toms of menmgitis together with the shght generalized and 
focal signs described might occur and yet the spmal fluid rmght 
only show an evidence of inflamm ation, but no signs of hemor- 
rhage into the membranes. 

Though gross hemorrhage of the bram or mto the cerebro- 
spinal meninges is not very common m purpura, the hterature 
contains descriptions of considerable numbers of cases. Per- 
haps one of the most noteworthy artides on the subject is that 



298 


WAMTELD T LONGCOPE 


of E Wagner ' In an extensive review of this entire subject, 
with the report of many cases lUustratmg the different types 
of purpura, he descnbes 8 instances of hemorrhage into the 
bram or its membranes In one there was a pachymerungibs 
with fresh hemorrhage m the subdural qiace In the second 
mstance an extensive fresh subdural hemorrhage was found 
without any evidences of previous chrome inflammation of 
the dura In the third case the bleedmg was subpial In S 
other fatal cases there were pnnapally numerous fresh hemor- 
rhages mto the bram substance itself The symptoms and signs 
m these cases vaned accordmg to the site and size of the hemor- 
rhages In some, headache, coma, or epileptiform convulsions 
occurred In others there were more duect, locahzmg signs 
The commonest among these was hemiplegia In 2 cases it 
was noteworthy that there was a slow and progressive paralysis 
of one sidebeguinmg m the face, extendmg to the upper extrermty, 
and later to the lower extrermty From rather frequent observa- 
tions which he has made upon cases of purpura Wagner suggests 
that small hemorrhages may occur with eventual recovery He 
describes one such case m a boy of five who suffered from a 
chrome purpura with frequent vomitmg of blood From time 
to tune there were rather severe cerebral manifestations which 
simulated very closely an early memngitis, and were accom- 
pamed by high fever Each attack lasted only three or four 
days, after which recovery was perfect The second case, which 
occurred m a man of twenty-two, was one of purpura of rather 
short duration The patient presented suddenly one everung 
weU-marked psychic disturbances with mabihty to recognize 
visible objects This condition deaxed very rapidly Six days 
later the patient had a general epileptiform convulsion Twenty 
days later he died The autopsy showed a hematoma of the 
dura mater with old hemorrhages mto the bram 

Su Wilham Osier m his articles upon the Visceral Lesions of 
Purpura and AUied Conditions* classes m one group those cases 
with cerebral manifestations He records 2 cases m which re- 


1 

2 


Deutsch Archiv fOr Kim Med , 1886, vol 39, p 431 
Unt Med Jour, 1914, vol i, p 517 
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curang attacks of kemiplegia occurred m patients who were 
subject to attacks of urticana, angioneurotic edema, cohc, pur- 
pura, and hematuna To explain these transient hemiplegias 
he suggests that there is a temporary edema of the cerebral 
meninges similar to the subcutaneous localized edema In this 
connection I have seen one case of serum disease following the 
use of antidiphthenc horse-serum m a woman at the Um- 
versity Hospital in Philadelphia, m which at the onset of the 
severe generalized urticaria there appeared a temporary hemi 
plegia ailectmg the face, arm, and, to a less extent, the leg It is 
highly probable that m this instance the transient paralysis was 
dependent upon local edema of the meninges similar to the 
BweUmg m the skin caused by the giant urticaria. Sir William 
Osier further describes 3 cases of coarse hemorrhage mto the 
bram as a manifestation of purpura hemorrhagica 

Apparently the hemorrhages m these cases of purpura may 
occur beneath the dura, m the cerebrospinal menmges, or m the 
substance of the bram, cerebellum, or the spinal cord, and may 
vary from the size of a millet seed to large hemonhages covenng 
the greater portion of one hemisphere or mvolving the substance 
of several lobes of the bram. As a rule the hemorrhages are 
multiple and it is not possible to discover a bleedmg vessel. 
The symptoms may vary greatly m the different cases Hemi- 
plegia IS perhaps the most co mm on phenomenon Occasionally 
single groups of muscles may be paralyzed, as occurred m Case 
HI In another group convulsive seizures occur as the only 
mamfestation of the cerebral lesion The fatal convulsion may 
be followed by coma or coma may suddenly develop without 
previous epileptiform convulsions. In the thud group meningeal 
symptoms are those which attract most attention This is best 
illustrated m Cases IV and V In such instances it is probable 
that a small hemorrhage occurs m the membranes at the base of 
the bram or mto the spmal meninges It is likewise possible 
that such symptoms may arise m cases where several mmute 
hemorrhages ore scattered through the cortex or the cerebellum 
Under these cucumslances the mcchamcal mjurj 13 analogous 
to that which occurs m true encephalitis The occurrence of 
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bloody spinal fluid in Case IV led to the correct diagnosis in this 
instance Except from absolute necessity one hesitates to make 
a lumbar puncture m a case of purpura haemorrhagica, for fear 
that some shght injury to vessels might produce a senous hemor 
rhage mto the spmal memnges, but should the symptoms of 
meningitis become severe, it is beheved that the lumbar puncture 
IS highly justified and may, from rehef of pressure, sometimes be 
of actual therapeutic benefit. It xmght be advisable before a 
lumbar puncture is performed m these cases to give a transfusion 
of blood, so that every precaution may be taken to prevent 
further bleeding mto the memnges 

Summary — ^Five cases of purpura are presented to you for 
consideration In one death occurred from multiple large hem- 
orrhages mto the cerebrum, m two cases death occurred with 
diffuse hemorrhages mto the subarachnoid space combmed with 
great numbers of small hemorrhages mto the cortex of the 
cerebrum and mto the cerebellum In one case there was hem- 
orrhage mto the spmal meninges, with recovery after lumbar 
puncture, and m the fifth case the symptoms and signs of men- 
mgitis, together with ptosis and spastiaty of the muscles, were 
assoaated with high cell count and mcreased reaction for globulm 
m the spmal fluid It is suggested that this last patient, who 
made an uneventful recovery, had had dunng the attack of 
purpura hremorrhagica a few hemorrhages mto the substance of 
the central nervous system combmed with imtation of the 
memnges, but without hemorrhage mto the subarachnoid space. 
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Mi Sinai Hospttai, 


CYSTITIS 

Discussion Regarding Its Therapy 

In a previous rlinira] talk* I ventured to enter into a critical 
discussion of the vahdity of the appellation “cystitis” when 
applied by the pracbtioner to the symptom-complex usually re- 
garded as indicative of bladder inflammation. Many of the 
rlinlral pictures SO frequently confused with cystitis were aDnded 
to m support of the contention that, with the proper agnostic 
attitude toward the nature of so-called cysbtis on the part of 
practitioners, and a more intense desire to obtain an exact ana 
tomic diagnosis, much suffering may be prevented, and the lives 
of some patients may be saved 

Today it is my purpose to present for your consideration 
merely some of those fundamental prmaples so well known by 
the expert urologist, but little heeded by the mtemist by reason 
of mtensive thought m other directions— pnnoples tbai when 
properly estunated and weighed may lead to a better compre- 
hension of the treatment of that great multitude of lesions com- 
monly designated and mcluded in the general name of cystitis 
Every rational method of treatment when applied to cys- 
titis must presuppose a knowledge on the part of the medical 
man of the pathologic processes with which he has to deal 
That such knowledge m the case of the bladder must needs re- 
mam concealed to a great extent is due to his mabihty without 
speaal cystoscopic training to have any visual concept of m- 
tavesical alterations. However, m spite of these difficulties. 
In spite of the concealed nature of the pathologic lesions, tie 
■Med«iafa,a mo p. losses, tSAVnden&Co.) 
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medical man can, by study, by occasional cystoscopic demonstra- 
tion, by an mtimate comprehension of the causal relationship 
between the supra- and intravesical unnary tract m the pro- 
duction of cystitis, obtain an adequate insight mto the multi 
formity of inflammatory bladder processes, and will— when 
presented with a case — ^have at once m mmd all those extravesical 
causes the treatment of which may be far more important than 
that of the bladder itself Furthermore, he will be competent 
to set the mdications for the apphcation of the visual diagnosbc 
methods (cystoscopy) as soon as occasion will arise 

A dependable, practical concept of the pnnaples involved in 
the treatment of cystitis presupposes a much more thorough 
knowledge of pathology here than m the case of other diseases 
For, when we are deahng with an inflammatory process of the 
pleura, or of the S3movial membranes of the jomts, there are 
comparatively few types of specific inflammation or of pathologic 
alteration that come mto consideration So also m inflammatory 
processes m other parts of the body In the bladder, however, 
a most remarkable vanety of microscopic and gross changes is 
to be encountered, either alone or accompamed by neoplasbc 
formations This is due to the fact that not only are we deahng 
with a viscus whose hning may be the seat of bacterial mvasion, 
but with a cavity mto which one of the body’s most comphcated 
excreta is deposited In this sac the mechamcal and chnical 
factors are often given to evoke comphcatmg changes m the 
unne itself, leading to the deposition of abnormal chemical con- 
stituents, to the formation of calcuh, and to the production of 
encrustations that chng with surpnsmg tenacity to the mucous 
membrane of the bladder mtenor Here is collected a fluid 
which when of abnormal composition may, m itself, give nse to 
irritative phenomena that may simulate m many particulars the 
so-called disease “cystitis ” Not only by virtue of its function 
as a reservoir for one of the bodfly excreta of comphcated chem- 
ical composition but also by vitrue of its close anatomic relation 
with the kidneys and ureters above, and the urethra and the 
sexual adnexa below, is the bladder prone, by propagation from 
these, to suffer from a vanety of extravesical maladies By 
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reason of lesions at the bladder outlet, particularly in the male, 
are conditions produced that lead to the comphcations of reten- 
tion, secondary urinary fermentation, chemical alterations In the 
bladder unne, and the elaboration of by products that are just 
as formidable in their symptomatic manifestations as the changes 
m the bladder mucosa themselves 

In short, the question of the treatment of i^btis requires 
a knowledge of pathologic lesions as well as of the chemistry of 
the unne perhaps necessitating a more mbmate study than do 
lesions elsewhere, smce the bladder lesions may be the expression 
of — 

(1) Inflammation by contigmty, an d 

(2) By remote extension from the kidneys and ureters, or 
from the prostate and urethra, 

(3) Of inflammation assoaated with conditions that are of 
far greater importance than the cystitis, namely, tumor, stones, 
or ulcer, 

(4) Of inflammation due to the imtative effects of abnormal 
chemistry of the urme m an impaired or viaous metabolism, 

(5) Of inflammation by reason of obstructive conditions at 
the bladder neck (fibrosis of the sphmcter, contracture of the 
neck, so-called hypertrophy of the prostate or adenoma) , 

(6) Of inflammation by extension from extravesical lesions 
(pelvic abscess, appendiatis, etc.), and 

(7) Of inflammation by reason of congestive causes (in the 
rectum, constipation, m the sexual organs, onanism or excessive 
coitus, m the rectum, hemorrhoids, carcmoma, etc.) 

Then, again, we must not forget that even were the types of 
cystitis confined to those inherent m the bladder itself, unm- 
fluenced by supra-, infra , or extravesical pathologic processes, 
there would still remam such a dix'ersity of pathologic lesion as 
to warrant the conviction that no one method of treatment could 
upply> but that each case is worthy of special cystoscopic mvcs- 
tigation and with particular modification m therapy best suited 
to the chmca] and pathologic complex under consideration 

The treatment of cystitis must be based upon the rccogmtion 
of the tjpe of disease present in any particular case Yon will 
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ask, “Is there merely an inflammatton of the bladder present, 
or IS the bladder involvement secondary and but the manifesta- 
tion of other lesions?” To lay down the dtclum that a case ■with 
the s 3 Tnptoms of cystitis, be it chrome or acute, should receive 
certain well-recognized therapeutic procedures, would lead to 
an error m a great number of instances For m the event of 
temporary abatement of symptoms m the acute cases, after 
general therapy and possibly bladder imgations had been ad- 
ministered, the patient would be lulled mto a sense of false 
security regardmg his true condition, and would make no further 
attempt to have the cause of his so-called cystitis investigated 
The futihty of the mere treatment of the bladder mucosa, 
be it ■with silver mtrate, argyrol, protargol, ichthargan, potas- 
sium permanganate, or what not, unless an accurate knowledge 
of the exact condition of the supravesical tract is at hand, is 
attested by numerous cases of infection of the renal pelves, the 
cases of pyehtis It is because the lesion of the supravesical 
tract may be a latent one, because pam m either lumbar region 
may be absent, that the influence of the transmission of organ- 
isms do^wnward by canahcular conduction may be overlooked 
Case I — Latent Bilateral Pyelitis Without Symptoms, Symp- 
toms of Cystitis Only, Therapeutic Indications Being Not Only 
Directed to the Bladder, But Also to the Penal Pelves 

S P , female, ■thirty-two years of age, consulted me on 
October 5, 1917 She began ■with an attack of hypogastric pam 
m August of the same year, ■with severe pam on voidmg lasting 
a few days, followed by gradual abatement of the seventy of 
the symp'toms Smee then urgency, frequency, and pam ba^ve 
returned and contmued ■with varymg degrees of mtensity up 
to the present day, so that she now has a desire to void almost 
every fifteen mmutes During the acute attack she had had a 
dull ache m the lower back, but smee then no symptoms refer- 
able to this region had been noted 

Cystoscopy on October 5, 1917, showed a cystitis of mod- 
emte seventy, and specimens from both kidneys were almost 
K vi hlicroscopic e xamina tion, however, diowed pus-cells m 
u e nght and left kidney specimens, and bactenologic 
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examination demonstrated the presence of Bacillus coll com- 
munis in the specimens from the nght and left hdnqr specimens 
as well as in the bladder 

In brief, we have here an exquisite demonstration of the value 
of ^jpreaatmg the signrficauce of supravesical (namely, ureteral 
and renal) infection, m its bearing upon the perpetuation of a 
bladder inflammation 

Ckmcemlng the Futility of Treatment of Cystitis when the 
Renal Pelvis is Involved — So commonly does the urologist en 
counter cases that have been treated for weeks and months for 
symptoms of cystitis, when a cystoscopic examination would 
demonstrate the pelvis of one or both kidneys is mvolved, and 
so frequently are such patients allowed to develop destructive 
renal lesions by the nonchalant practitioner by reason of failiire 
to institute topical apphcations into the ureter and renal pelvis, 
that it cannot be too strongly emphasized that the treatment of 
(he pydUis ts more important than that of the bladder, for the 
latter is more apt to take care of itself 

Case n — Cystitis Treated for Several Months with Irrigations, 
Latent Pyelitis Overlooked, Intense Pyelitis {Probably Pyelone- 
phritis) Resulting, with Fever and Chills, Cured by One Applica- 
tion of the Cystoscope, the Ureter Catheter, and Pelvic Lavage 

A. P , female, twenty-eight years of age, had been sufienng 
for about five months from “cystitis ” About five months ago 
she began to develop urgency and frequency of unnation with 
out cause There had been no instrumentation, the appearance 
of the symptoms bemg wholly mexphcable to the patient. Blad- 
der irrigation seemed to cause sh^t improvement, but the 
bladder symptoms always tended to return, accordmg to the 
patient, with renewed seventy She consults me because of an 
extremely sharp pam durmg and following unnation, and be- 
cause four weeks ago she began to have fever and rhilk How- 
ever, she believes that even at the beginning of her trouble she had 
a very definite although mild pain in her back 

Examination on March 12, 1918, showed a diffuse cystitis, 
the specimens from the nght kidney containing numerous pus 

VOL. 3 — JO 
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'^'S^nosK— Eight-sided pyehtis, with cystiUs, md mlMr 

"ri:»fdSen7udneyp^™^ 

d':;rLgaUtoi C* the Ii^t 

kidney being sbgbtly enlarged 

The patient was placed under observa 
Polydmic Hospital and Medical Schoo , Rafter the 

treatment was given rn.ueiu.ie 
cystoscopy The nght kidney was distoctly sm^ 

lowmg day and the bladder symptoms ^ a^ent) the tern- 
March 16th (four days ^ter ‘:ys WC treat^^^ ^ 

perature was normal, havmg been 103 
the patient was discharged three days later with 
most clear, all the symplo^ns having disappeared a^^tine 

What an exquisite example of the meffectiveness 
cystitis without cystoscopic aid, and how strikmg e 
emptymg a distended and infected renal pelvis with 

catheterl . ui the 

The Importance of Climcal Diagnosbc Memo s _ 
Treatment of Cystitis*' — ^With the above clmical evidence 
necessity for thoroughly appreaatmg the r61e of other 
the urinary tract m mind, let us review what the prac 
himself can do toward amvmg at a tentative diagnosis 
causative factor m any given case of cystitis It may be 
If cystoscopy is hecessary m very many cases, when the 
symptoms have subsided, what is there left for the 
to do, and how is it possible for him without mstrumental m 
to obtam even an approximate idea of the lesion? 

However true it may be that the urologist may have to e 
depended upon m the final analysis, as the court of last reso , 
for a precise appraisal of the lesion m many cases, it is never 
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thdess well recognized that a careful evaluation of the history 
and a thorough investigation of the physical status may enable 
the pracbtioner m a large percentage of cases to acquire a fairly 
correct appreciation of the possibihties and prohabflities in many 
cases of cystitis How close to an exact diagnosis he may amve 
will depend upon his climcal acumen and his knowledge of the 
most likely conditions in any given case 

Let me present to you m a sort of schematic way how this 
problem of tentative diagnosis, before cystoscopy is resorted to, 
may be approached 

In making your tentative hypothesis as to etiology and va- 
riety of lesion you will find it expedient to divide your cases mto 

(1) Males (adolescents, adults, old men) 

(2) Females, and 

(3) CJiildren. 

mVESTIGATION BY AHAMNESIS AND PHYSICAL EXAMINATION 

In Adoleicents and lltddU-aged Hen —To have the char- 
acteristic etiologic and symptomatic data at vour diqxisal for 
tentative diagnosis you will do well to mquire as follows 

(1) Has he had or has he recently acquired a gonorrheal 
urethntis? 

(2) Has he or has he had prostatitis? 

(3) Has he been treated for either one or both of these con- 
ditions? 

(4) Have sounds or other instruments been passed through 
the urethra or mto the bladder? 

(5) Has masturbation led to the mtroducUon of foreign 
bodies? 

(6) Has a stneture of the urethra existed? Does it exist? 
Has he difficulty m voiding? Must he stram to empty the blad 
der, and is the act prolonged? 

(7) Have operations been performed upon the urinary tract 
for stricture, prostatic abscess, or stone m the bladder? 

(8) Have there been attacks of retention of urme preceded by 
difficulty in voiding? 

(9) Have symptoms of pollakiuna, noctuna aith clear urme 
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cells, the function of the nght kidney being shghtly dmunished, 
as attested by the output of indigo-cannin There are numer- 
ous clumps of pus-cells m the nght specimens The left spea- 
mens are negative The nght kidney is palpable and distinctly 
enlarged 

Diagmsts — Right-sided pyehtis, with cystitis, and enlarge- 
ment of the nght kidney 

Dramage of the nght kidney pelvis with the ureteral catheter 
dunng cystoscopy, and lavage of the nght pelvis a:-Ray ex- 
amination on the same day was negative for calculus, the right 
kidney being shghtly enlarged 

The patient was placed under observation at the New York 
Polychmc Hospital and Medical School, and no further local 
treatment was given Iimnedtaic improvement occurred after the 
cystoscopy The nght kidney was distmctly smaller on the fol- 
lowmg day and the bladder symptoms diminished 

March 16th (foiu days after cystoscopic treatment) the tem- 
perature was normal, havmg been 103° F on admission, and 
the patient was discharged three days later with the urine al- 
most clear, all the syfnptoms havtng disappeared 

What an exquisite example of the meffectiveness of treating 
cystitis without cystoscopic aid, and how striking the value of 
emptymg a distended and infected renal pelvis with the ureteral 
catheterl 

The Importance of Climcal Diagnostic Methods in the 
Treatment of Cystitis.^ — ^With the above chmeal evidence of the 
necessity for thoroughly appreaatmg the r61e of other parts of 
the unnary tract m imnd, let us review what the practitioner 
himself can do toward amvmg at a tentative diagnosis of the 
causative factor m any given case of cystitis It may be asked, 
If cystoscopy is hecessary m very many cases, when the acute 
symptoms have subsided, what is there left for the practitioner 
to do, and how is it possible for him without instrumental means 
to obtam even an approximate idea of the lesion? 

However true it may be that the urologist may have to be 
depended upon m the final analysis, as the court of last resort, 
for a precise appraisal of the lesion m many cases, it is never- 
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thdess well recognized that a careful evaluation of the history 
and a thorough investigation of the physical status may enable 
the practitioner m a large percentage of cases to acquire a fairly 
correct appreaation of the possibihUes and probabihties in many 
cases of cystitis How dose to an exact diagnosis he may amve 
will depend upon his clinical acumen and his Lnowledge of the 
most likdy conditions m any given case 

Let me present to you in a sort of schematic way how this 
problem of tentabve diagnosis, before cystoscopy is resorted to, 
may be approached 

In makmg your tentative hypothesis as to etiology and va- 
nety of lesion you will find it expedient to divide your cases mto 

(1) Males (adolescents, adults, old men) 

(2) Females, and 

(3) Chfldren. 

BTVESTIGATIOrr BT ANAMNESIS AND PHYSICAL EXAMINATION 

In Adolescents and Mtddk-aged Mm — To have the char- 
acteristic etiologic and symptomatic data at your disposal for 
tentative diagnosis you will do well to mquire as follows 

(1) Has he had or has he recently acquired a gonorrheal 
urethritis? 

(2) Has he or has he had prostatitis? 

(3) Has he been treated for either one or both of these con- 
■ditions? 

(4) Have sounds or other instruments been passed through 
the urethra or mto the bladder? 

(5) Has masturbation led to the introduction of foreign 
bodies? 

(6) Has a stricture of the urethra existed? Does it exist? 
Has he difficulty m voidmg? Must he strain to empty the bind 
der, and is the act prolonged? 

(7) Have operations been performed upon the urmarj tract 
for Etneture, prostatic abscess, or stone m the bladder? 

(8) Have there been attacks of retention of urme preceded by 
difficulty in v'oidmg? 

(9) Hav e symiptoms of pollakiuna, nocturia with clear urme 
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preceded the presence of the cystitis for a long tune (posablt 
contracture of the neck of the bladder)? 

(10) Has the patient noticed an interruption in the stream 
during the act? Does he pass unne better m the erect position 
or in the dorsal decubitus? Does he have pain in the bladder 
when walking, when jolted, when running? Is there terminal 
hematuna (vesical calculus)? 

(11) Does he nobce that the bladder cannot be emptied dm 
mg one act of micturition, but that there appears to be some 
residual unne which he can dispose of subsequent to the act, 
either spontaneously or by mcreasmg abdominal pressure wth 
the aid of the hand? 

(12) Has he had a number of attacks of so-called cystitis, 
and has the last attack, or have possibly the last several attacks, 
been accompamed by marked terminal hematuna, blood appeM- 
mg at the end of the act of mictuntion, with mcreasmg pam 
at the tenmnation of the act (ulcer or mulbple ulcers, rarely 
carcmoma and tuberculosis)? 

(13) Has he had painless hematuna m the past, with attacks 
of blood m the urine cormng out without cause, unattended by 
any renal symptoms, disappearing without the aid of beatment, 
with larger amounts of blood at the end of the acts of micturition 
than dunng, and is there now assoaated a clinical picture of 
cyshbs ^apflloma or papillomata "with superadded cysbtis)? 

(14) Has he had attacks of renal or ureteral cohc, has the 
situabon of the pam become progressively lower, has the pain 
extended along the course of the ureter, has it lately reached the 
region of the ihac fossa, and recently given rise to bladder 
^^ptoms (descending ureteral calculus amvmg at or m the 

/ ^^®^) I or foUowmg such a history of renal or ureteral cohc, 

f have mtense urgency, frequency, difficulty m nuctunbon, or 
even attacks of retenbon supervened without pnor mamfesta- 
bons of bladder mntabihty (descendmg ureteral calculus impacted 
m the postenor urethra)? 

U5) Has he had attacks of lumbar pam, dull ache m the 
um M region associated with fever, preceded by or associated 
wi adder symptoms (pyehbs, pyelonephritis)? 
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(16) Has there been lumbar ache for a long time, conbnuous 
or m attacks, with symptoms of the intermittent hydronephrosis, 
and have fever, associated with the symptoms of cystitis, been 
recently added (infected hydronephrosis and cysbtis)? 

(17) Has there been a history of pollakiuna, persisting for a 
considerable length of time, with or without hematuria, with 
noctuna, with or without lumbar ache, possibly alburmn and 
later pus m the urme (tuberculosis of the kidney and of the 
bladder)? 

(18) Has the patient been dribbling, has he lost control of 
his bladder to a certain extent, is he becoming mcontinent, has 
there been lues (tabes, with infection of the bladder)? 

(19) Is there chrome constipation (congestive cystitis due to 
constipation), with or without bactenuna? 

(20) Are the symptoms of strangulated or thrombosed hemor- 
rhoids present (cystitis symptoms with or without inflammation 
of the bladder due to hemorrhoids)? 

(21) Has there been cloudy urme for a long time, with pre- 
vious attacks of frequency and nrgeniy (bactenuna, colon ba- 
cillus, Bacillus lacticus, Bacillus mucosus capsulatus, etc,)? 

(22) Has the urme been cloudy, is the patient very neurotic, 
has he had attacks of urethntis, which have been diagnosticated 
as non-specific, does a milky fluid appear after urination, which 
on examination is shown to be not of prostatic ongm (phos- 
phatuna with cystitis)? 

In riiort, certam strikmgly characteristic histone data can 
be ehated m most cases, so that an approximate diagnosis can 
be arrived at, or at least the extravesical etiologic factors can 
either be wholly excluded or certain of them held responsible. 

T eniaJne Diagnoses in Old Men — Most of the mterrogations 
above noted will apply here, but, m addition, we may also 
suggest 

(1) Has there been noctuna, without any noticeable mcrease 
in urmary frequency during the day, base there been attacks of 
retention of urme without mdulgence in alcohol, without ex- 
posure or any noticeable cause (so-called hypertrophy, adenoma 
of the prostate with secondary cystitis)? 
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(2) Have diurnal and nocturnal frequency been present for 
some time, does the patient present albumin m the unne, is 
there high blood-pressure, is he said to have had angina? (With 
any one of these present, -we may be dealing vnth a case oi fibrosts 
of the neck of the bladder ) 

(3) Has frequency been present for a considerable penod of 
time, both diurnal and nocturnal, has there been increasmg 
difficulty m voiding, have there been occasional attacks of hema 
tuna or loss of weight, does rectal exaimnation reveal a small, 
but very hard prostate (carcmoma of the prostate mth infec- 
tion)? 

(4) Does the patient complam of ftles, bleeding from the 
rectum, has he lost weight, has there been diarrhea, have bladder 
symptoms supervened with blood m the unne, or merely pus 
{carcinoma of the rectum, with or without involvement of the bladder 
and cysittis)'^ 

Suggestive Clinical Data in Females — (1) Is it the first 
attack of urmary trouble m a young woman recently mamed, 
with bladder untabihty, frequency, cloudy unne (gonorrheal 
urethntis with cystitis, or Bacillus coh cystitis)? 

(2) Has she had recurrent attacks of urmary frequency, 
brought on without cause, or after eiqposure or bathing m the 
surf (Bacillus coh cystitis)? 

(3) Had any such attacks been preceded, assoaated viath, or 
followed by ache m the lumbar regions or back, with fever 
(BaaUus coh pyelitis)? 

(4) Had frequent attacks of mild cystitis disappeared, the 
unne becommg clear, but the urgency and the symptoms of the 
cystitis persistmg (tngonitis, cystitis coUi or limited areas of leu- 
koplakia ingoni)? 

(5) Has an attack of so-called cystitis persisted for a consid- 
erable penod of time, is it assoaated with termmal hematuria, 
IS the frequency so great that the patient can bear it no longer, 
IS the nocturnal frequency particularly marked (ulcer of the 
bladder, (non-tubercular), or tuberculosis of the bladder and 
kidney)? 

(6) Has there been a recent acute lUness, pneumoma, influ- 



CYSnns 


3n 

ejiza, typhoid, followed by cystitis (postpneumomc, postmflu 
enzal, posttyphoid cystitis — also applying to men)? 

(7) Has a gynecologic operation been performed recently, 
with or without catheterization? 

(8) Are backache, metrorrhagia, and menorrhagia, striking 
symptoms, and have they been recently attended with in- 
tractable bladder symptoms (fibromyomata of the uterus with 
cystitis)? 

(9) Had she home rnsny children, is there a prolapse of the 
uterus, cystocele, rectocele, with recumng attacks of cystitis 
(cystitis due to malposiUon of the uterus, relaxed i agmal out 
let)? 

(10) Has the cystitis persisted for some time, and has the 
family physiaan found difficulty m catheterization (sinclure oj 
the urethra tn females rare, but docs acciir)? 

In addition to these questions, some of those applymg to 
men, particularly those m reference to pnmaiy renal infections, 
may here also be apphcable 

Anamnestic Data to be Elicited in CMdrcn — (1) Has the 
httle girl had a vaginal discharge (gonorrheal cystitis, ureth- 
ntis)? 

(2) Was there an attack of pyelitis— fc\ er, with or without 
any other symptoms, m earlj infancy, with cloudy urmc — such 
attacks repeated subsequently — mth symptoms of ci stitis super 
\ ening (cob pychtis and cystitis)? 

(3) Has the chUd increasmg difficulty in micturition, has it 
developed a chrome cystitis, is there occasional spastic mcon 
tmence or retention (bladder symptoms of cystitis accompanying 
spma bifida)? 

(5) Is retention of urmc a slnkmg simptom, or has it been 
oierlookcd, is it assoaated wth symptoms of cistitis, possibb 
accompanied with fever and lumbar ache, does the bladder 
unne contam pus and is there definite evidence of retention 
discoverable on palpation of the abdomen (congenital h\dro- 
ureter, hydronephrosis, congenital obstruction at the neck of the 
bladder, spinal lesion or in cauda cquma)^ 

(6) Docs the child mereh present symptoms of frequency 
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noctuna, and p} una 'wilh or %\athout enlarged cervical glands, 
or glands ciscwliere, vnlh or ^^^thout a palpably enlarged kidne\ 
(tnberculosis of the bladder and kidney)? 

CONCERNING THE MANAGEMENT OF CYSTITIS 

To present here a comprehensive discussion of the manage 
nient of cystitis u ould lead me far beyond the scope of such a 
citmeal lecture Jilay it suffice, therefore, if I invoke the aid ol 
a fen interesting clinical cases to illustrate how each and e\er) 
form of C3'stitis requires its omi particular method of therapeutic 
approach Much can be done b} the practiboner, honevei, 
even before cystoscopj is done, bj^ anticipating the findings of 
the urologist accordmg to the anamnestic scheme above de- 
scribed 

Inquire carefully as to whether an acute attack of cystitis is, 
in truth, of recent acquisition, or whether it be but an evacetba 
tion of exislmg bladder symptoms, for it is only m this way that 
you will become suspicious of a possible tuberculosis of the 
kidney , and can judge correctly as to the right tune for cysto- 
scopic intcrs'ention Impress upon each and every patient the 
necessity for more than merely conservative treatment after 
the first few days of rest m bed, fluid diet, alkahes, and the 
usual well-known remedies for acute cystitis have been resorted 
to Acquamt him wutli the fact that unless ymu are certain of 
t e cause of his cystitis, and are able to direct measures against 
it is the case m gonorrhea, hemorrhoids, stricture of the 
' fibromyomata of the uterus, byqiertrophy of 

G prostate, etc ), that a more profound and more grave lesion 
may be overlooked 

A few of the many forms of cystitis so readily recognizable 
^ ^ Gxpert cystoscopist should be knowm to every internist, 

rom the pathologic as wmU as from the diagnostic stand 
pomt, so that he can co-operate with the speciahst, and, if need 
, e an active part m the treatment of the malady 
r ^ ^ ^^^ore, review some of the more important forms 

cys 1 IS, so that by a comparative study of the pathology, 
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after the abatement of tlie aratc of 100 m. 

irrigation uith bone aad fo owe gradually to^i 

of coUargol in 1 per cent , ^loreiLy The bone 

even 1 per cent , is an exceeding y y 

aad irrigations must be very caref y^ddei, 

heed bemg taken to avoid sudd snasms lldien the 

overdistention, and production o from 50 to 100 c c. 

bladder is clean and the return ond the patient 

of the collargol solution arc mjected > 
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Fig 63 -Veil-hkc exudate covering one hom communis) 

?he nght ureter in a case of dstitis colli (due to Baallus 

Kio Tf no reaction occiu^ 
asked to retam this as long as possibl treatment 

100 c c may be used at the second injection, an 

repeated daily , . 10 , 000 , g^d' 

In other cases silver mtrate in solutions _ j^antageous, 
ually increased to 1 3000, seems to e chronic cases 

although it is more apphcable to the subac ^^^^ts 25 pe^ 

than to the acute form of infection In o P 

cent argyrol is a valuable remedy io_iv important 

Rea^eni Cases -For such cases it is particularly impo 
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to seek the cause of the constant reinfection of the bladder with 
colon baciUi, and with this in view it is well to investigate the 
action of the bowels, to have a thorough bactenologic and chem- 
ical exammation of the stools made, to advise enemata if neces- 
sary, colon ungation, laxatives, proper diet, and vaccmes 
Where the vaginal outlet is tom, where the urethra is relaxed, 
where other gynecologic conditions are present, the advice of a 
competent gynecologist should be sought and many patients 
will be cured of recurrent attacks of cystibs when their pelvic 
organs have been surgically attended to 
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Fic 64 — Sentinel exudate bci-ond the neht un-teral onficc bcinathc renduum 
of a bladder inflammation neeodnted ndth pjTlitis. 

Baalltis Colt CmIUis unlit TngotttUs utllt C\s!tlts Collt Wtllt 
or Wtlltotil Ratal Iitfecitoit — But it is the cj-stoscopist nho will 
be able to enlighten jou regarding those chrome changes that 
rcgularlj make their appearance in the bladder when recurrences 
of this form of c\stitis take place A veil like exudate begins 
to appear bejond one or both ureters, covenng one or both cor 
nua of the tngone, and maj be regarded as sigmficant and char 
actcristic of a deeper pathologic lesion than that which attends 
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tl7c Simple acute case Such exudate becomes adherent and is 
frequently a sentinel lesion indicative of an infection in tie 
ureter and corresponding kidney (Fig 63) Even small patches 
of exudate (seen in Fig 64) can be demonstrated as character 
istic sentinel lesions of a Bacillus cob communis infection of the 
renal pehus 

In such cases lavage of the renal pelvis with 1 500 silvs 
nitrate solution leads to striking cures m certain instances; while 
in others recurrences do not seem to be avoided thereby 

Cyslitjs Colh or Tngoiitits — This infection, charactensUc of 
the female bladder, and often the outcome of previous attacks 
of acute cystitis, or an expression of uterme disorder, requires 
more Mgorous attention and topical treatment on your part 
Not only' vail it be necessary' to treat the uterus, adnexa, and 
lacerations of the vagmal outlet, but stronger applications with 
1 to 5 per cent silver nitrate mtroduced on an appheator through 
an endoscope, repeated as occasion may require once or twice 
weekly, is a method that will give you gratify'ing results 
Intcrmedialc Forms of Cystitis, Subacute and Chronic, Anstni 
from Recurrences or Persistence of a Bacillus Coh or Other Injec 
lion Although you v'lll be most gratified to see your cases of 
Bacillus coh cystitis (particularly' m women) get weU after the 
treatment I have outlmed, there are others which, by x'u'tue of 
renal comphcations, by dint of recurrences, repeated exposures, 
or reduced vitahty, xviU either persist (as manifested by continu 
ous cloudy urme contammg pus) or go on to a more chrome fonn 
Thus, while the lesions m the simple acmte and subacute cases 
rapidly disappear, you will encounter others where the chnical 
history and cystoscopic findmgs go hand m hand in attesting to 
the profundity of the pathologic process 

Cystoscopic exarmnation m such cases will reveal, m addi* 
tion to the usual manifestations of recent inflammatory mvasion, 
other stigmata of deeper mvolvement of the mucous membrane 
TTius, m Fig 65 a rather mild degree of such lesion is depicted, 
emg taken from a case of recurrent Bacdlus coh infection m ^ 
emale The tngone is swollen and reddened, the markings 
emg practically effaced The ureteral moimds are more prom- 
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ment than normal, and surrounded by velvety mucous mem 
brane The bas fond shows a most pecuhar motthng, the sur 
face of the mucous membrane havmg a honey-comb appearance, 
minute areas of deep red bemg mterspersed with a network of 
shghtly paler mucous membrane Here and there are still 
further evidences of old trouble m the presence of tmy cysts 
and pustules, two of which can be distmctlj discerned behmd 
the right ureter, and a collection of such bodies Ijong near the 
left ureter m the dlustration It is the existence of such lesions 



Ffg 65 — BladUer in a caac of BacdluJ coli infection in a female afioirinB 
roottbng and marked congestion of the mucous membrane in the neighborhood 
of the ureteral onhees (honc> -combed nppeuronce) and tin> pustules of puru 
lent ci-sts m the bas-fond 

that offer indications at times to the urologist for speaal topical 
apphcations or mstrumcntal methods of treatment So then 
vou tvdl remember that when the case docs not respond to the 
ordirmrj methods that jou mac be concinccd that the patho 
logic altcmtions hac e attamctl not onlj greater ectent, but greater 
depth in the mucous membrane, and that the chances for rcstitu 
tion to the normal arc diminished It is in these cases that jou 
ccill hace to hnee recourse to the methods of the cjstoseopist 
ctho bv the recognition of such lesions maj be able to applj 
the proper methods of treatment 
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In recalcitrant cases the application of ahigh-frequencj'spaik 
(fulguration) to the cyst and pustules \\ ill oftentimes aid m de- 
limiting the progress of the disease, and in many instances bnag 
about a rapid cessation of the symptoms 

Cases u’lllt Repeated Exacerbation — ^\^Tienever lou find s 
tendency to recurrence, or w hen a patient consults you mill a 
history' of having had repeated attacks, failure to ascertain the 
truth regarding the condition of the bladder and kidneys, tie 



< 


Fig 66 — Cystoscopic picture showing distorted onficc m a case o c 
cystitis and Bacillus coli communis p>e!itis, irregularity of the mucous 
brane simulating the appearance of a raspberry surface 

sexual adnexa m the male, and urethra and pelvic orgnns iD 
the female, ■wall find its just retribution in your lack of succeS 
m the management of the case 

A glance at Fig 66 with its portrayal of the region of 
right ureteral orifice in a case of recurring cystitis m a ma e, 
with its striking reproduction of the distorted orifice, the ^ 
mulberry-like, velvety, angry red mucous membrane, will su 
to impress upon you the futility of treatment that does no 
take into consideration all the lesions, be they limited to t 
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mucous membrane itself or be thty compbcated by conditions 
m the ureter, kidney, urethra, or sexual adnexa. 

CysMis imth Superficial XJlceratious — ^While the occurrence 
of superfiaal defects m the mucous membrane is an attendmg 
pathologic lesion m many cases of cystitis, the presence of such 
ulcers IS either an expression or a cause of the perpetuation of 
the clinical manifestations It is these cases that are apt to be 
most unyielding to ordmary methods of treatment The early 
apphcabon of the correct general as well as local methods of 
treatment m many instances by the practitioner mav do much 
toward the prevention of their development Careful cluneal 
observations, the inshtution of the visual mtravesical methods of 
attack m due time, as well as attention to extrai esical lesions, 
may prevent the destruebon of porbons of the mucous mem 
brane of the bladder and its deplorable consequences Although 
many of these pabents begm with a mild Bacillus coh mfeebon, 
you will find later any of the pyogemc organ i s m s, the Sbepto- 
coccus hemolybeus, hlicrococcus tetragenus. Bacillus lactis. 
Staphylococcus aureus (rarely), and even Gram negabve en 
capsulated bacDh belongmg to the Baallus oiame group 

When attacks of pychtis and pj elonephnbs compheate these 
condibons, the dejection, desolnbon, and mental suflenng en 
dured by some of these cases, particular!) women, can be well 
understood 

Case m — Chrome Cystitis, Pyelitis, Superfieial Bladder 
Ulcer, until Varying Flora tit the Bladder — Bacillus Coh, Bacillus 
Checnee and Slreptoeocais Hemohticiis 

A L S , female, fift) years of age, consulted me on April 5, 
1915, because of a constant desue to void She had had bladder 
trouble for more than a ) car, and smee then has been \ ciy miser 
able Potassium permanganate imgations compnsc all that she 
has had in the wa) of local treatment She non has a constant 
desire to soid, and gets up once or twice at mght, the act being 
scry painful 

Cystoscop) performed on April 5, 1915, reveals a markcdl) 
inflamed bladder, the mucosa markedl) swollen The whole of 
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the tngone, tlic bas-fond, and lateral ^\alIs of the bladder are 
involved and show charactcnstic surface changes The vasoilar 
markings are absent over the entire diseased area, the greater 
portion being covered uith evudate, although this can be washed 
off in parts, lca\ung grajush, linear shreds hanging on mth great 
tenacity Here and there plaques remam, indicatuig more in- 
tensive ulceration The surface of the mucous membrane n 
irregular having lost its smoothness, is edematous in manj 


JS - 


/ 



'snif 

Fig 67 — Cystoscopic view of a bladder in a case of chronic 
a plaque of c\udate over an ulcer, the evudate being exceedingly t 
shreds of exudate adherent in many places, the mucous membrane 
folded m many places and hypcrcmic 

places, and is beset here and there wth cystic bodies with fiot 
tened surfaces not unlike lesions of Molluscum contagiosum 
the skm Figure 67 depicts fairly well the irregularity of ^ 
mucous membrane, a superficial ulcer, and small patches of o 
herent exudate 

The kidney pelves showed evidences of infection 

It IS the whole unitary tract tn such cases that rcgtiircs 
aUenttoii, for such cases ito longer have a bladder inJlamw^^Uo^U 
but their ureters and pelves may be markedly diseased 



CYSTITIS 


321 


DLCERATIVE CYSTITIS (CHRONIC) REQUIRIHG SUPRAPUBIC CYS- 
TOTOMY 

One of the most mtractable forms of inflammation of the 
bladder is that assoaated with multiple ulcerabons, be thej 
ever so superfiaal, when they have attamed a certain degree of 
chromaty These cases m their response to beatment varj 
considerablv , and some are so recalatrant that suprapubic 
drainage may become necessary WTiat other methods have we 
at our disposal for the cure of these ulceraUve cases? 

1 Direct topical apphcabon through a Kellj cj'stoscope or 
durect endoscope m the female, 

2 Fulgurabon with the high frequencv current through the 
cystoscope, 

3 Use of the retenbon catheter with frequent ungations m 
the female, and 

4 The usual bladder irngabons 

When these methods fail, suprapubic cvstotomv must be 
done 

It must bo understood, however, that a differential diagnosis 
betw een superfiaal ulcerations xUhout and those Jt7(/i phosphatic 
deposits must be made, for the treatment of the former is quite 
different from the latter 

How beautiful!) some cases of chronic ulcerative cq’Stitis 
vield to suprapubic C)Stotomv and drainage is demonstrated bv 
the following case 

Case IV — Chronic C^slllts of Eight 1 cars’ Dirralioii {Ulcer 
ali-v), Ulcerations on the Posterior Bladder II all, Cured IVtlhin 
Four IFcchj After Suprapubic Cystotonn and Drainage 

B L , female fort) v cars of age mother of 6 children (re 
ftrrcd bv Dr A Reich) consulted me March 23, 191S com 
plaining of inabiht) to hold her urine (spastic enurc=is) some 
pain in the lower sacral and right lumbar region, intense bummg 
and pam qn unnabon and marked increase of unnarv frcquenc) 

She has had bladder trouble for about eight vears when she 
began wath burning on urination and increased frequencv wath 
out liematuna The increased unnarv frequencv and inabilitv 

\OI- 3 — 31 
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to hold her unne became progressively worse About one year 
ago she developed some pam m the right lumbar region (pyelitb) 
and was admitted to the Polyclinic Hospital of New York where 
she w'as under observation for tw o weeks, cystoscopy being done, 
and the nght kidney irrigated (pyehtis?) She was discharged 

at that tune and is emphatic m her statement that “no relief was 
obtamed ” 

For the last two weeks or more the pain on micturition has 
been so severe that it has become intolerable, she aoids almost 
every fifteen to thirt}'- minutes by day as n ell as by night She 
thmks that her unne is so thick as to resemble “leukorrheal dis- 
charge She has become very irntable and thinks that at times 
there have been chills and fever 

In short, a most charactcnsltc history of siiffcrwg due lo clirofuc 
bladder inflammation and iiJccrahon 

Cystoscopy on March 23, /P/5 —There is a diffuse cystitis, 
with numerous irregularly linear ulcerations to which shreds of 
exudate are attached The left ureteral orifice looks as if it 
were punched out, has an irregularly crescentic shape, thoro 
bemg a total absence of the ureteral mound The right ureter 
also shows ulcerations in its immediate neighborhood, and there 
numerous superficial ulcers over the postenor bladder wall 
ere are a few folhcular bodies that resemble tubercles 
Catheterization of the ureters shows that both kidneys are 
functionatmg well, the specmiens from both kidneys containing 
a few red blood-ceUs, without pus 

Ihagnosts —Chronic cystitis with ulcers 
Exammation for tubercle bacdh negative 
re-Ray exammation negative 
Neurologic status negative 
No spma bifida 

Therapeutic Indications —On March 27, 1918, I wrote to the 
phymaan that “m view of the fact that Mrs L has been suffer 
mg or so many years, I think that suprapubic cystotomy is 
m icated, since she has had no relief from conservative methods 
Apf^ 4^ suprapubic cystotomy at the Nciv York Poly 
'intc ospital and Medical School Exposure of the bladder 
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mtenor revealed very beautifully the verj much swollen and 
inflamed mueous membrane of the postenor wall, and the 
superfiaal ulvm^ as well as the folhcular bodies seen through 
the cystoscope These had the appearance of bemg minute 
mibary abscesses m the deeper layers of the mucous membrane 
The bladder mucosa was very much thickened, the bladder wall 
only slightly so Because of the superficial nature of the ulcera 
tions no cauterization was done, suprapubic dramage being car 
ned out for sixteen days 

The patient made an une\ entful reco\ erv, bladder ungation 
through the suprapubic dram bemg the treatment apphed 

On Apnl 20th the suprapubic dram was remo\ed, and not 
remserted, although another smaller dram had been previously 
substituted for the ongmal large one 

Stibseqiiail Course — ^Withm four weeks after the operation 
the patient voided slightU turbid unne, without pam, the mtcr- 
vals between the act bemg almost three hours 

0)1 May 9, /9/5, somewhat more than a month after the opera- 
tion, she regarded herself as pradtcalh cured as far as bladder 
symptoms axre concerned 

On May 14, 1918, less than six weeks after her operation, a 
cvstoscopic exammation was performed at my office, the ulcers 
havmg completely disappeared the bladder being practically 
negative, the urme macroscoptcallv clear contaimng but an oc 
cnsional pus-cell 

CYSTITIS CYSTICA AND PDRULENTA AND ITS TREATMENT 
There is a most mt cresting pathologic lesion that may inv oK e 
the bladder alone, but also the ureters and pclvas of the kidneys 
which is knoum ns cystitis cislica In this we find numerous 
discrete or collections of small rounded vesicles occupyang the 
tngonal region the postenor wall of the bladder, or diffusely 
scattered over the whole bladder mtenor, being either true cysts 
filled with clear flmd, or being opaque white or vcllow, Ivmg 
either m normal or m inflamed mucous membrane 

Originating m cpithchal inclusions, the so-called Limbeck and 
I'oii Brim’s crvpts or glands, thev may be indicative of mere re- 
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to hold her unne became progressively v orse About one year 
ago she developed some pam in the nght lumbar region (pjelitB) 
and was admitted to the Polyclmic Hospital of New York ivlieie 
she was under observation for b\ o weeks, cystoscopy being done, 
and the nght kidney imgated (pyelitis?) She was discharged 
at that time and is emphatic m her statement that “no rehef was 
obtamed ” 


For the last two weeks or more the pam on micturition has 
been so severe that it has become intolerable, she voids almost 
every fifteen to thirty minutes by day as well as by night She 
thmks that her unne is so thick as to resemble “Icukorrheal dis- 
charge ” She has become very' irritable and thinks that at times 
there have been dulls and fever 

In short, a most characteristic history of suffering due to chronic 
bladder inffammatiou and ulceration 

Cystoscopy on March 23, 19 IS — There is a diffuse q'stitis, 
wth numerous irregularly Imear ulcerations to which shreds of 
exudate arc attached The left ureteral onfice looks as d it 
were punched out, has an irregularly crescentic shape, there 
bemg a total absence of the ureteral mound The nght ureter 
also shows ulcerations m its immediate neighborhood, and there 
axe numerous superficial ulcers over the postenor bladder wall 
There are a few folhcular bodies that resemble tuberdes 
Catheterization of the ureters shows that both kidneys are 
unctionatmg well, the specimens from both kidneys containing 
a ew red blood-cells, wnthout pus 

^lagnosjs Chronic cystitis with ulcers 
xammation for tubercle bacilh negative 
m-Ray exammation negative 
Neurologic status negative 
No spma bifida 


hcrapeutic Indications —On March 27, 1918, 1 w rote to the 
^ ysiaan that “m ^^ew of the fact that Mrs L has been suffer 
mdirntou^ ®any years, I think that suprapubic cystotomy 
Ai>nl ’ relief from conservative methods 

chnirh cystotomy at the Nciv York Fob'- 

hospital and Medical School Exposure of the bladder 
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intenor revealed very beautifully the very much swollen and 
inflamed mucous membrane of the postenor wall, and the 
superfiaal u!v.ers as well as the folhcular bodies seen through 
the cystoscope. These had the appearance of being mmute 
mfliary abscesses m the deeper layers of the mucous membrane 
The bladder mucosa was y ery much thickened the bladder wall 
only shghtly so Because of the superficial nature of the ulcera 
tions no cauterization ivas done, suprapubic drainage bemg car 
ned out for sixteen days 

The patient made an uneventful recoY ery, bladder imgation 
through the suprapubic dram being the treatment appbcd 

On April 20th the suprapubic dram was removed, and not 
reinserted, although another smaller dram had been premously 
substituted for the original large one 

Stilsegtienl Course — ^WOthm four weeks after the operation 
the patient voided sbghtly turbid unne without pain the mter- 
vals between the act bemg almost three hours 

On May p, /p/<f, somewhat more Ilian a month after the opera 
iion, she regarded herself as practtcalh aired as far as bladder 
symptoms were concerned 

On May 14, 1918, less than six weeks after her operation, a 
cystoscopic exairunation was performed at m\ oDice, the ulcers 
haYung completely disappeared the bladder being practically 
negatiYc the urme macroscopicaUy clear containing but an oc 
casional pus-cell 

CYSTITIS CYSTICA AND PURtlLENTA AND ITS TREATMENT 
There is a most interesting pathologic lesion that ma\ ini olv c 
the bladder alone but also the ureters and pehns of the kidneys 
which IS known as cystitis cystica In this we find numerous 
discrete or collections of small rounded Ycsiclcs occupsung the 
tngonal region, the postenor will of the bladder or dilTusely 
scattered o\tr the whole bladder micnor being cither true cysts 
filled inth clear fluid, or being opaque white or Yellow, hing 
either in normal or in inflamed mucous membrane 

Originating m epithelial inclusions, the so-cnllcd / tmbcch and 
1 on BrniPs ciwpts or glands, thc\ maY be indicatiex of mere re 
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icnuon cysts, bul^^hcn accompanied ^vlth an mflan^aW 
ess, they may become filled ^Mlh pus, and act as a nidus io 
continuance of the mflammatory 

Figure 68 offers a good illustration of 
postermr bladder nail, harboring a multitude of such mfeded 

and non-mfccted c>sts tn ndtie 

It Mould not be enough in such cases to a P 
bladder of its inflammation by irrigations alone 
of the fulguralion metliod with tlic electric sp, 



Fig 6S — Lesions of c> stitis cystica, behind the trigone 
brane is represented by a darker area, there being numerous 
opaque yellowish u hitc rmtcrnl in this zone 


neous exposure of current is sufficient to rupture and es 
cyst to which the appheator may be apphed Very c* 
results may be obtamed in this way 


CYSTraS WITH PHOSPHATIC ENCRUSTATIONS ENCRUSTE 

CYSTITIS 

The term encrusted or incrusted cysMu may be 
designate that large group of cases m which there is a 
mtensive hability to form deposits of phosphatic maten 
other salts m the bladder Just as m phosphatuna, we v 
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frequently can observe large collections of phosphatic debris 
accumulate in the has foiid of the bladder, and that these the 
patient may express at the end of the act m the form of a gush 
of milk y fluids so, in cases with an alkahne tendency, phosphatic 



Fig 69 — The working end of 
the author! punch forceps used 
for the rcmo\'al of foreign bodies 
pieces of tmuc and calcareous 
and phosphatic tUbrii from the cur 
face of ulcen in the bbddtr etc. 



Fig 70 — The authors operating 
O*sto*cope isnth special operating for 
ceps Introduced 


and carboncous precipitation arc apt to occur, in the presence of 
an inflammation, the tendenej to cont superfiail ux><jons, ul 
ccrations tvilh exudate and phoqihatic and carlwncous nntcnil 
IS prcatlj enhanced, and indeed, goes on so npidh that \cn 
table stones ma^ necumuHte tvnlliin periods of hour'* or da\‘s 
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\Vlien such lodgments of chemical nature are of the flat or 
supcrfiaal t}'pc they form a tj’pc that is easily amenahle to 
treatment inth tlie author’s operatmg cystoscope 

With the punch forceps (Fig 69) introduced through tht 
autlior’s operatmg cystoscope (Fig 70) the masses of precipi- 
tated and deposited salts are gradually removed, revealing, as a 
rule, a superficial bleedmg ulcer 

Bladder irrigations ■u'lth the usual antiseptic solutions are of 
httle avad m these cases, and the follovung should be toed 
1 Treatment vuth the Bacillus bttlgaricus mjected dailj after 
prehmmary imgation ivith boric aad, 5 c c of the Bir/ganca* 
bacillus culture and 5 c c of a 5 per cent glucose solution 
(pabulum) are mixed m a small glass, dravm up m a syrmge, and 
mjected into the bladder after the preliminary imgation This 
combmation of solution and bacilh m broth is retamed until the 
next voidmg Patients that are under observation at the hos- 


pital, particularly females, may receive more than one injection 
daily The method depends for its results upon the abihty of 
the Bacillus bitlgariciis to overgrow other orgamsms m aii 
medium, and to produce a considerable amount of aad m the 


presence of sugar The acid developed prevents the deposi 
tion of salts, and the overgrowth of the Bulgarian bacilh crowds 


out pyogenic orgamsms 

2 Irrigations ivith 1 1000 hydrochlonc aad solution, this 
bemg used with great care, the strength, amount, and frequency 
of apphcation dependmg upon the reaction 

3 Imgations with chloramm (Squibb’s), m strength of 1 1*^ 
to 1 600 dady, is of great value m some cases 


ENCRUSTED CYSTITIS WITH DEEP ULCERATIONS, PSEUDO-TtJMOR 
MASSES OF SOLITARY ENCRUSTED ULCERS 

In this tvpe of disease, the lesions bemg much more extensive 
and profound, mvolvmg the mucosa, submucosa, and enaoach 
mg even upon the musculans of the bladder, our therapeutic 
orts will depend upon whether ive are dealmg with multipl® 

encn^tations (c) or sohtary ulcers with pseudo-tumor forma- 
tion (6) ^ 
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Case V — Enmisled CmMis unlh ilultiple Ulcers, Plwspliattc 
CaIciihis,Stibmucotts Industons Unimproved by 1 ntra-'esical ilelli 
ods, Cured by Suprapubic Cyslotmny and Cttrelape and Excision 
of the Affected Areas 

X. 0 , age forty seven, male, referred to me bv Dr Lotus 
Duke on March 3, 1919, has been voidmg bloody unne for 
four years, mictuntion bemg assoaated with intense bummg m 
the penneum There has been unnan frequency almost four 
times an hour, noctuna four to fa\e times and exquisite pam 
at the end of the act In spite of all that his pracUboncr and 
some speaabsts could do m the wa\ of local treatment no im 
provement has occurred Some tunc preMousl} he is said to 
have had a small tumor (?) over the tngone, which had received 
treatment b> the fulguraUon method at the hands of a evsto- 
scopist 

On March 3, 1919, cystoscopy demonstnted an excccdmglj 
mtense cystitis, the bladder bemg coiercd over a large extent 
by a grayish white exudate, deposits of salt the masses bemg of 
so great amount that a good view of the bladder could not be 
obtamed 

Per rectum, too, the bladder is indurated so that tbe possi 
bihty of caremoma had to be considered 

Diagnosis — ^Extensiye encrusted cystitis, possibh conccahnc 
a neoplasm, and contracted bladder 

Although suprapubic cystolomj was urged the patient re 
fused to have this done, and, with bladder ungation, the um of 
the Bacillus bulgancus, argjTol, and other means, his condition 
shghtl) improv ed Hon cv er, his poUakiuna urgency , and noc- 
tuna contmued, and, on August 3, 1919 after five months of 
Euflcrmg, he agam consulted me complaming of pain in the 
penneum, hj^pogastnum, occasional hemntuna, marketl urgency 
and bummg y\ath mcreasing pollakiuna both diurnal and noc- 
turnal 

Cystoscopic examination revealed a small phosphatic stone 
and over the tngone and in the has fond a number of areas of 
encrustations 

Suprapubic ejatotomy was again urged and the patient 
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finally acquiesced, so that on September 4, 1919, 1 performed a 
suprapuhc cysioloniy at the Mt Smai Hospital, the following 

hems the findmgs 

The posterior wall of the bladder had a distinctly verru 
appearance, its surface irregular, intensely redden > “ 
flamed Behmd the trigone there was a large zone o PIT" 
edema, an expression of chronic cystitis, ^vlthout any 
of infiltration or new growth In the bas-foitd a ca 
phosphatic type, about 1 cm m diameter, was 
forceps Over the nght half of the trigone there was an 
phosphatic incrustations, m the form of a ndge o 
exudate so intimately adherent to the niusosa a a ^ 
to be employed to remove it Over the left pos enor ^ 
the trigone another irregular Imcar mass o ^ 

found to be so firmly attached and to extend so 
submucosa that exasion with the scissors ha to e r 

for Its removal . .-t!. 

Superficial curetage of a number of other areas o 
tions and suprapubic dramage were then earned out 
Within a few days the urine passmg through o 
clear, and after two weeks the drainage-tube was remov , 
patient makmg an imevcntful recover)' 

Three and a half weeks after the operation tbc «riii 
clear, and the patient considered himself cured 

In short, a most remarkable cure after excision an i 

111 the deep form of encrusted cystitis, in a man who ta ^ 
every other means known to the practitioner and specie is o^ 
period of more than four years 

CYSTITIS REQUIRING THE TREATMENT OF EXTRAVESICAL CAUSES 

Enough has been said of the treatment of certain 
cystitis to emphasize the importance of diagnosticatine 
lesions to make clear that irrigation of the pelvis of the ^ 
may alone suffice m restonng an mflamed bladder to nor 
certam cases and to affirm the necessity for early ^jjjg 

when tuberculosis of the kidney has been discovered as 
responsible for the bladder condition It may still be wor 
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while to call attention to a verj few lesions m the lower urinary 
tract, the recognition of which may lead to a cure of many cases 
of cystitis Of the man> such lesions let Ub mcrelj mention the 
following 

1 Hypertrophy of the prostate 

2 Fibrosis of the neck of the bladder and contracture of the 
neck of the bladder (and median bar) 

3 Urethrocystitis with edematous and c\stic lesions m the 
neck of the bladder and in the postenor urethra (u5uall> post 
gonorrheal) 

4 FapiUomata, particularlj papillomata of the neck of the 
bladder, and 

5 Urethral stricture 

hypertrophy or adenoma of the prostate 

While the possfbiUt) of an obstruction at the neck of the 
bladder by reason of mere neoplastic formation, m the shape of 



71 — \Teik of cnlarjfcd taicnl lolw.** in mvoUc*! pro^tatic h>'|wTtroph> 
(ncwTtl ttiib Ihv c>-fclo-utrtljro^cnp^) 

Submucous adenomata (so-called hNiicrtroph)) will not c^jk: 
'ou m the c^•^ of an cldcrh mak the ab'ienct of an enlargement 
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per rectum ^\lUl the sjTuptoms of proslaltsm complicated mtli 
cystitis, maj fail to arouse the suspicion of “h}'pertrophy of tte 
prostate, should a young or middle-aged man present himself 
for exammation It must be remembered that precoaous de- 
velopment of adenomata m this region is not unusual, and ire 
have at our disposal a most excellent means of inspecting then 
presence vitli the use of the author’s cyslo-urclhroscope When 
well developed, the adenomata usualty present themselves in the 
form of tvtO rounded bodies, and occupy the posterior urethra 
between tlic sphinctcnc region and the verumontanum, as seen 
in Fig 71, the verumontanum being crowded down and insig 
nificant in size But even the most minute submucous and 
sphmctenc hypertrophies or adenomata may be recognized by 
means of this instrument Strange to say, very^ shght intra 
vesical mtrusions, ivhen they' occupy the region of the mtemal 
margin of the sphincter, may’’, when present m an imtable mdi 
ndual, or compheated with cy’stitis, gii e nse to cystitis of in 
tractable nature The ablation of such adenomata by the supra 
pubic route (suprapubic cystotomy') wall brmg about a cure 

CONTRACTURE OF THE NECK OF THE BLADDER 
So important is tlus group of cases and so httle is know 
regardmg them by' the surgeon as w'ell as practitioner that 
deem it -wise to make mention of them here, so that you ma 
take their existence into consideration, when brought face t 
face 'With cases of intractable cystitis When you know tha 
not only the symptoms of cystitis W'lth clear unne may' be nu® 
icked by this condition but also that secondary cystitis such a 
will not respond to treatment is frequently a sequence of thi 
pathologic process, the importance of its recognition and cun 
wiU become clear 

We may apply the general term ‘^contracture of the neck o. 
the bladder to designate all those pathologic processes mvolviu^ 
the region of the mternal vesical sphmeter, and the adjacent 
pen urethral tissues of the prostatic urethra, that do not belong 
to the class of true neoplastic formation, and that result in ® 
greater or less coarctation, rigidity, or distortions of this portion 
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of the uiethrovesical canal The fibromata or adenomata that 
may be located m t hi s region are usuiUv grouped m the category 
of so-called “hj'pertrophy of the prostate ” although correctlj 
speak ing , “fibro-adenomata of the prostate” uould be abetter 
appellabon. When these latter are unaccompanied b> fibrotic 
and inflammatory lesions leading to stenosis ot the \ esical sphinc 
tenc nog, they make a vanety quite distmct from what we wish 
to term “contracture of the neck of the bladder ’ 

It was the pathologic study of cases that ga\e the chnical 
symptoms of contracture of the neck of the bladder, cases that 
did not belong to the class of adenomata that led me to adopt 
a more eirtensi\'e operative procedure than those which merclr 
have for their purpose the removal of a small portion of tissue 
from the floor of the sphmctenc region These pathologic in 
vestigations on matcnal obtained by a wide cascction of tissue 
from the affected region have brought me to the conclusion that 
although no smgle lesion may occur to make up the complex of 
contracture of the neck of the bladder, ncierthcless, the ana 
tomic alterations which lead to the norrowmg of the bladder 
outlet arc so extensile and deep that the radical surgical pro 
cedure suggested should gi\e better results tlian some of the 
methods applied heretofore 

Mj pathologic studies haia: brought to hght that we are deal 
mg here with a combination of smgle lesions m some cns<i, 
others howcixr, representing invasion of the sphinclcnc in<l 
pen urethral tissues extending far beiond the mucous nitmbr ill" 
These lesions ma\ be a simple fibrosis of the sphincter 1 Ith en 
cndcnccs of a nrenous inflammaton process, the flbro K l/*i / 
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the abo\ c changes maj be accompanied by Ihe acadental fonni 
lion of small adenomata or fibromata 

A critical analj'sis of the dignit}' of all the elements concerned 
m the patholog)' of each of our onn cases, honever, has enabled 
us to come to certain conclusions that are somewhat at TOnance 
nith the observations of those whose investigations are based 



of the bladder (Section from author's case ) 


for tlie most part on autopsj' material Although such worh as 
that of Randall and the anatomic studies of Lowsle}'’ are exceed 
mgly valuable in demonstratmg be3''ond peradventure that ves- 
ical obstructions other than the pure adenomata and so called 
hypertrophies frequently exist, nevertheless, our own clinical 
findmgs of other authors, who report true stenosis of a fibrotic 
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nature at the internal urcthrovesical outlet Other forms hare 
been encountered, all havmg this m common, that an csscntiall} 
fibrotic or inflammatory fibrotic lesion occupying the internal 
vesical sphmcter and pen urethral intraprostatic region is alnaj-s 
present, even though accompamed bv other changes 



Fig ,3 — Acute nn<l clirotuc inflammator> IcMonfl in contnrturc of the ncct 
of the bftidifcr (Section from niilhnr « ) 


A Simple and salisfacton pathologic grouping dtnde^ the 
cases into three classes 

1 1 ibrosis fFig 72) 

2 Fibrosis and inflammation (Fig 73) 

3 Fibrosis associated itath adenomata or fibromata or with 
infiUraling ndenoma (Fig 74) 
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The Fibrosis — At operation, with the bladder opened supra 
pnbically, a\c encounter the folloaaing eandences of rcgronal 
alterations in and about the internal sphincter 

Visually, the striking abnormalities arc an unusually small 
internal vesical oriGce, and the presence of a horizontally situated 
transverse prominence (median bar) in the situation of tk 



contracture of the neck of the bladder (Section from author’s case ) 

fjostero-mfenor hp of the sphincter, neither of these being es- 
smtial for the existence of a contracture of the neck of the 
bladder, smee the latter may occur m the form of extensive and 
rigidity of the sphincter and prostatic portion of the 
al channel, the sphinctenc nng being seenungly patent 
on a bar is well developed it may be exaggerated by edema, 
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by enormously congested capillanes and veins, it may involve 
merely the floor of the vesical onfice or extend laterall\ for \ ary 
mg distances, in some cases bemg trul} eccentric and almost 
laterally placed 

Often a distinct shortening of the sagittal tngonal distance, 
with transverse phcation of the retrosphmctenc area wall be 
appreaated, a furrow separating this mteniretenc bar from the 
vesical onfice When the median bar is well developed or when 
edema and marked vascularization are mtcnse the aspect of a 
congested and inflamed vaginal cervical ostium is simulated 
The tip of the index-finger mtroduced mto the mtemol \ esi 
cal onfice finds a hard infiltrated, annular band or fibroub nng 
efi'ectuaUy p^e^ entmg its mtroduction mto the urethra, and when 
force IS employed, the engagement of the postenor urethra is at 
once followed by tearmg of the outlet, most frequentl) at the 
roof of the neck 

Where the coarctation of the sphincter is but slight or doubt 
ful, the tissues of the postenor urethra as t\ ell as the sphmeter 
will be appreaated as haMng been comerted into a fibrotic 
hard sheath that reveals none of that resilience and clastiaty so 
characteristic for the normal urethrovcsical outlet Or m addi 
tion to these lesions, small areas of mcrcascd dcnsit) ma> be 
palpated, these being ranmfcstl> due (as sections sho\^ ) to mul 
tiplc discrete fibromatous nodules 

Microscopically, >ou wnll find m the fibrotic cases (Fig 72) 
a connectl^'c tissue rqilaccmcnt of the muscle fibers of the sphinc 
ter (Fig 72), the process bemg diffuse, the muscle bundles being 
often ^^deIy separated b> cither dense or edematous conncctJ\ c 
tissue. 

In the injiammator\ form (Fig 73) note extensue m 
flammator} infiltration of the muscle, and the destruction of the 
sphmctenc fibers, these bemg evidences of acute and subacute 
and chronic lesions, the mtcnsit} of the inflammator> and dc- 
structiN c process being bcautifullv shown m Fig 73 

In the intxed forms tlicrc ma\ be complicaUng adenomata or 
there ma) be diffuse fibrosds as in Fig 74, complicated b\ 
mfiltraUng adenoma 
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THE TREATMENT OF CONTRACTURE OF THE RECK 0? TE 

BLADDER 

W^iUi a ^^c^\ to rc!ic\ang these stenotic sphincters and t( 
enlarging the ngid inflammatorj' sheath the foUorving sini[i 
operation that nas de^^scd several jears ago by the author Is 
been carried out antli beneficial results 

The bladder neck is exposed (Fig 75), the floor of the spto 
teric ring is seized and clc\ atod b} a tenaculum forceps, 
V-sliapcd piece is exased from the sphincter A 
remox ed, the base of vhicli is formed bj a section of theb a 
floor extending from the inferior sphinctenc margm ba w 



Fig 75 — Contracture of the neck of the bladder, shoeing the tight on 

median bar 

for 1 cm along the apex of the trigone Its lateral 
delimited by the lateral margm of the sphincter, and the 
of this piece hes m the fossnla proslalica (behind the 
tanum) The mcision is earned downward mto the prostate 
at least 1 5 cm through the splimcter The finger is then 
to enter the sphmeter once more m order to ddate this as we 
the supramontane urethra, a careful exploration being made 
the presence of any compheatmg adenomatous or fibrotic n^ 
plasm Soimds are then passed through the urethra, the di 
tion being earned to at least No 32 French If the bleedmg « 
active a small packing may be placed into the spbinctenc regiof' 
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and postenor urethra, and earned through the suprapubic wound 
alongside the drainage tube When the bleedmg is profuse it is 
best to place one or two catgut sutures into one or both bps of 
the wound area, inserting the needle so that the edges of mucous 
membrane are not brought together 

The operative results are excellent m these cases at least 75 
per cent bemg cured 

UHETHROCYSXmS ITS TREATMENT 
Chrome mfiammatory lesions about the neck of the bladder 
and m the posterior urethra mvolvmg also the bladder arc not 
infrequently found m young men and are most commonl) the 
late results of a gonorrheal procesb (complicated at times with 
prostatitis) 



Fig 76 — Cyrtic Icuon about the «ph?nctcric regton 

Wth the c\ sto-urcthroscopc cj’stic lesions arc rcgularl} tn 
countered in, the sphmetenc region, encroach upon the tngonc 
and sometimes completely fill the postenor urethra behind the 
^'crumoDtanum completely altcnng the \crumontanum vhich 
may be totalU comxrrted into a c\stic bod\ 

Figure 70 depicts the nght margin of the mtcmal splunctcnc 

\OI- 3—33 
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region m a case of this sort, show mg sausage-shaped, {usifonu, 
and p 3 'nform sessile bodies in an inflamed velvet}' mucous mm 
brane The recognition of this condition wall lead to attack mti 
the operating c} sto-urctliroscope, the c}stic bodies being atha 
punctured or destro} ed bv the fulguration method Then tht 
lesions in tlie posterior urethra arc to be submitted to the usual 
methods of treatment Through-and-through imgations ol the 
urethra with protargol, argyrol, and potassium pcmianganate 
and sih er, follow ed by gentle prostatic massage, together mlh 
the instrumental method abo\e desenbed, constitute theiiio4 
effective therapeutic means of completely eradicating the lesions. 

PAPILLOMATA OF THE BLADDER AND NECK OF THE BLADDER 
Although papillomata arc at times associated wuth infection 
of the bladder, particularly w hen they arc multiple, this is more 



Fig 77 — Papillomatous tufts at the sphincter, enlarged 
proximity to lens of the instrument, and floating, as it ticre, in the ba 
fluid 

frequently the case wnth papillary caremoma The existence oi 
papillomata, however, is not so likely to be overlooked when they 
he m the bladder itself, but when they occupy the region of the 
sphmeter (Fig 77) they may even escape observation with the 
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cystoscope, the latter pushing them aside. With the cysto- 
urethroscope some of the vilU (Fig 77) and the pedicle in the 
sphmcter and urethra may be more readhy detected in thk 
region so difficult of access. They should he destroyed with the 
fulguration method, either through the author^s cysto-urethro- 
scope or through the convex sheath of the author’s catheterizmg 
cystoscope. 

STRICTURE OF THE URETHRA HT MAT.TC AND FEMALE 

The r61e played by stncture of the urethra m the production 
of a severe cysbtis is not suffiaently appreaated, as evidenced 
by my case files, which contain numerous instances where a 
stricture has been overlooked, the diagnosis of cystitis alone 
havmg been made. 

In the male, confronted with a patient suffering from attacks 
of cystitis with or without difficulty m unnation, with or with 
out disti n ct dimmution in the stream, it is often the practice 
of tlje practitioner to mtroduce a catheter of extremely small 
size for purposes of imgatiom Strange to say, catheters Nos 
12 to 14 French in caliber are usually resorted to b> the mexpen- 
cnced, m the hope that a small catheter will cause less pam than 
a large one. It is because of this fact that the presence of 
stneiures of large caliber ore so frequently overlooked Such a 
stricture of large caliber, by virtue of recent inflammatory swell 
mg, may effectually pre>ent the outflow of unne and cause even 
retention, while the small catheter will easily enter it, and give 
no sign of its presence to the mtroduemg hand 

Be, therefore, on >*our guard, and after prelirainar^ cocainlra 
tion with 2 per cent. no\’ocam solution m the male, introduce a 
soft rubber catheter of no smaller size than Nos. IS or 19 French, 
and you will be rewarded by finding c^'idcnces of urethral coarc 
tation A most useful catheter in your hands will also be a 
Mcracr or single-elbow catheter of the French silk \'anctj , which 
should also have no smaller caliber than Nos 18 or 20 French, 
lest a narrowmg be missed m its passage 

Dilatation %nih oli\TLr) French bougies together with imga 
tion will bring about an effectual cure 
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In the female we occasionally find stnctures of the inetin, 
although they are of considerable ranty as compared with the 
occurrence of this condition m the male, and the same rule holds 
good regardmg the explorafaon of the urethra, namely, to use 
catheters of adequate size 

CONCLUSION 

Although we have been unable to give a comprehensive 
insight mto this vast subject, we hope that enough has been sad 
to instil mto the practitioner a just appreaation of the signifi- 
cance of the word “cystitis,” and express the wish that the 
medical man m determinmg his attitude m the treatment of 
this disease may not think of cyshlis m the same terms as of 
local infection — such as felon, appendimtis, or other well local 
ized inflammatory processes — ^but that he may be aware that 
cystitis IS often but a concomitant and comphcatmg lesion of 
other diseases, and, that because its forms are so vaned m path- 
ology and causation, its prognosis so different, and its regwnsc 
to treatment so capnaous, he must mvoke a multitude of diflo 
ent diagnostic and therapeutic agents to bnng about a satis- 
factory termmation of the disease 
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Constipation, Chronic Constipation in Infancy, Treatment in 
Juralings, Constipation in the Bottle Fed, Full Discussion of 
Creatment with IllUBtrative Cases Rhinitis, “Coryia”, Treat- 
nent, Enureala, Treatment and Management, Dlnstratlve 
liases 


In our dlnlcal lectures m hospital work we are very apt to 
ay stress upon those conditions which mterest us as rlinicinns 
ometimes because of them diffi culty m diagnosis, and some- 
unes because of recently reported advances which tend toward 
lewer hnes of treatment I have been asked to give you a 
hnlcal lecture dealing with some of the commoner diseases of 
arly life, to discuss every-day problems which arc so apt to be 
et aside by the lecturer or wnter as umntcrestmg It is these 
ommonly recurring cases which the practitioner meets daily 
nd that are apt to be treated in a routme, perfunctory manner, 
hat may be of mterest, especially when viewed from a different 
spect, 

CONSTIPATION 


This minor malady in early life develops often int o t he 
abitual constipation of the adult. Too httle 
1 this disorder from the standpoint of a real curb. 
dief is green and the case dismissed without sufficiently__out- * i 
mng the management so that future recurrences maj ifeciehn 
rolled 


Atonic conditions of the mtestmes with defiaency"’ of ,the 
luscular wall arc complements of general malnutrition brought 
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bout by long improper feeding, or by diseases which themsete 
m ^cater part dependent upon the general nutnUon 
At tiie outset one must recognize that certain congenita! 
a ormc a nonnabties may cause habitual constipabon 
no e rebeved b}’’ the ordinary measures Among these 
sproportionate length of the sigmoid flexure, a congenital 
arrowing of the intestme, and the condition known as BGrdi- 
^rung s disease, m which we have a congenitally immense (Mata 
on 0 the colon Such anatomic pecuhanties will naturally 
s an m the way of a simple cure, and must be suspected if the 

■'^■ray study of the mtestmal tract has 
e\ea the presence of many such peculiarities that iTeie 

ormer y unsuspected and which baffled the practitioner in his 
treatment 

lUustrative Cases Case I — H C , eighteen months old, 
as reast fed for twelve months and has always been a con 
PJit and restless child Artifiaal feeding was begun at th* 
ven month, with modifications of coVs milk The mothei 
f ^ months ago she noted a lump m the right side 

, ^ ^ domen of the child, which seemed to disappear Tw) 
ee ays ago the lump reappeared, this tune m the left side, 
an oiass, w’iuch she this time watched closely, 

pear much lower m the abdomen The following day rt 

Th^> ^ ^ ^fflere it lodged, and increased m size. 

h ^ ^ u vomited, and cried when his bowels moved and 
u!T^ to show some signs of fever His physician sent him to 
r gliosis Examination disclosed an impacted mass of 

lec^ Whia was conSrmed by rectal erammation 
j, admitted to the hospital, the mass mechan 

nnH-^ j^^oved, and the mtestmal tract studied An a:-ray re- 
IN enlarged and ptosed colon with thickemng of 

„ ij , letetic regulation and the free use of mmeral oil 

mterfpt the child’s condition necessitates operatiie 


hisfnrry S , a girl aged eight and a half years, has a 

constipation smee early infancy It was noted that 
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even as a baby she had an \in\isually large abdomen When 
two and a half years old she had symptoms of “intestinal mdi 
gesbon/^ lost weight, and was in \ery poor condition At this 
time the clinical diagnosis of megalocolon was made WTien 
she was four years old she had hemorrhages of the bowels, fol 
lowed by prolapse of the rectum At that time the x ray showed 
an abnormally enlarged colon, which proved to be a tj’pical pic- 
ture of Hirschspnmg’s disease 

Her dietetic management has consi s ted in a marked reduc- 
tion of the starches and the liberal use of mineral oil daily 

Sbe wears a Van Valzah bdt and m the last year has gained 
3 mches m hei^t, while previously her growth was constantly 
subnormal 

Chronic Conshpatioii in Infancy — ^When this occurs (which 
it does not uncommonly) m the breast fed infant it is also apt 
to provoke so-called coUc, and it may be responsible for sta- 
tionary weight or even loss of weight or wasUng 

In these breast fed infants examination of the breast nuik 
often shows some peculiarity m the secretion. A low fat con* 
tent may he the cause, or the total quantity of sohds present may 
be low In these cases absorption goes on too rapidly and com 
pletely, so that httle fecal residue is left. The pcnslaltic rao\'e- 
ments become sluggish and rcabsorption takes place, with the 
rcsultmg train of symptoms mentioned above. 

It IS always best to see a sample of the stools on the diaper, 
as much hght may be thrown on the cbologic factors by such an 
examination The “dr>, putt> Ukc” stools, hght colored and 
friable, occur m those infants in which there is a dcfiacncj m 
the mtcstmal secretions Such findings give a clue to the proper 
treatment. 

In another class of infants the cause is traced to the habitual 
constipation of the mother, the mother whose weight has in 
creased rapidly after the birth of her child, who now takes httle 
or no cicrasc, or who is taking a diet to which she has nc\ cr 
been accustomed, bcheving that she is thcrcb> augmenting her 
mBk supply 1 refer to the mgcslion of large quantities of milk 
<md the consequent lack of desire for other foods, rcsultmg in 
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constipation The taking of a great deal of tea and coffee m 
the part of the mother is another dietetic error ■which most be 
sought out and eradicated 

Infants who are mentally defiaent, such as cretins, or those 
suflenng from mongolism or from birth injunes produang spastic 
paralyses, are apt to be habitually constipated In these chil- 
dren the desire to evacuate the bowel is perverted because oi 
their defiaent mtellect and imperfectly developed neuromuscuhi 
apparatus and control of peristalsis 

The daily use of suppositories and so-called rectal injechons 
almost invariably result m the establishment of an insensrtivt 
condition, thus aggravatmg rather than cunng conshpatioii. 

Treatment m Nurslmgs — ^The regulation of the motha's 
dietary is perhaps the most important measure. It is necessary 
to ad\Tse a resumption of a diet that agreed with her bdoie 
she began nursmg her baby — a diet that ■ndll contain enougji 
fruit and green vegetables Further, there must be a regula 
tion of her daily life so that suffiaent exercise is taken 

If the fats m the milk are found to be below 2 per cent 
these may be maeased by eatmg rare red meats, while the totel 
sohds and total amount are often augmented by the ingush® 
of a generous bowl of yellow commeal 

The addition of two or more feedmgs of a aeam-and-ivat® 
mixture before nursmgs ■mU mcrease 'the supply of fats m cases 
in which 'the above measures have failed to produce satisfactory 
results m the breast seaetion One dram of the top 5 ounces 
of CTeam m ^ ounce of water ■will often supply the fat deficiency) 
cure the condition, and augment the baby’s weight On the 
other hand, it must not be forgo'tten 'that the gi'vmg of fats as a 
laxative is to be condemned, as it is very often productive of 
fat, soapy, constipated stools 

The anatomic cases, those "with pecuhanties of the intestinal 
tract, as elongated sigmoids, for example, are best treated by 
the gi'vmg of mmeral oil daily imtd regular evacuations are 
mduced One to four teaspoonfuls dady are necessary m 
type of cases If a fissure of the anus or gihmcter spasm are 
found to be present, these should be removed before any other 
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treatment is instituted, silver mtrate applications, 15 grains to 
1 oxmee, followed by salt solution for the figures and a stretch- 
mg of the sphincter by the introduction of the httle finger of 
the greased, gloved hand, followed by the fourth and the mdei- 
fingers, will readily affect a cure m sphmctenc spasm 

The treatment for constipation so often resorted to by 
mothers, and even nurses and some doctors, must be stron^y 
condemned I refer to the drastic action of castor oil Rehef 
is obtained for the time bong, but the underlying condition itself 
IS made worse. If drugs are at all necessary they should be mild 
laxatives, such as Tnilt of magnesia, or the aromatic syrup of 
rhubarb, or a combination of these m dram doses, best given in 
the evenmg 

In cases m which there is a decided deficiency in the mtestmal 
secretions nitrate of potash in 5 gram doses, or the sulphate of 
soda in 10-grain doses, will stimulate these and obviate the 
consbpaUon These drugs are best given m syrup of senna, 
15 gnnim«t usually being suffiaent- 

For older infants massage of the bowels, stroking, downward 
motions over the colon, the use of plam, cool water between 
nursmgs, and the early mculcation of stoohng on the commode 
placed m the attendant's lap will produce regularity of the habit 
and education of the bowels. 

Case Reports. — Case L — P , ten weeks old, has been 
nursed only to the present, every three hours. He is brought 
because his desire for nursing not been as good as usual and 
because there has been no movement of the bowels without 
mechanical help He used to be a good sleeper, but now sleeps 
httle or none in the daytime, and is beginning to be sleepless at 
uight, Hiq weight is 12 pounds, 12 ounces, his birth weight 
bemg 8 pounds, 4 ounces. His mother has been ma k in g c\ery 
effort to supply suffiaent breast milk, foremg her feedings and 
taking unusual quantities of milk. She has always been con- 
stipated, but IS more so at the present tune. In this case the 
mother should take less cow's milk, which cvidcntlj constipates 
her, more green vegetables, particular!) those cont a i n i n g "ruff- 
age,” and should partake of fruit libcrall) The bab) will be 
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given water between feedings, several teaspoonfuls, to irkck a 
few drops of orange-juice have been added 

Case n — D H B , three months old, is nursed every tkee 
hours, and has been constipated smee birth Unless there b 
mcchamcal help the bow els will not move m forty-eight hours. 
Tlie stools are yellow, but are hard, dry, and lumpy The 
child's appetite is good The mother confesses to bemg a tea 
drinker, takmg this beverage m unusual quantities, several cups 
several times a day 

In this case we have, besides the history of the mother and 
child, on physical examination, a gas-distended abdomen and s 
very tight anal sphmeter The stretebrng of the anus, the 
dietetic control of the mother, and temporarily the use of i 
gram of phenolphthalem twice a day, given in some breast milh) 
will correct the condition 

Constipation of the Bottle Fed —While constipation is pa 
haps more common m the bottle fed than in the nursling, it is 
more readily managed, as we have the control of the food m out 
own hands 

Here one must first ehmmate anal fissures or gihincter spasms 
before undertakmg any other form of treatment 

Mediane should have a rmnor place, m the mam relying 
upon diet, correct habits, and massage A close study of the 
formula taken must be made Boiled milk or milk pasteurized 
by the flash method are naturally constipatmg Formulffi too 
high m fats wall produce lardy, constipated stools In the 
amaety to mcrease the weight of the child, foods too high m fats 
are often given, or the fact is overlooked that the milk of cows 
such as Jerseys has been used, which gives an unusually high 
fat content The reduction of the fat to 3 per cent is often 
suffiaent m these cases to produce a cure 

Protems should not be materially reduced, as we know hoW 
important a factor they are m the nutrition of the infant, having 
a direct bearing upon the growth of tissue 

The use of sugar m the milk is another important factor 
toward overcxiimng cxinstipation Malt sugar is more apt to 



COMMON DISORDERS OF CHILDHOOD 


347 


be laxative than any of the other sugars used, and this alone or 
m combination with oatmeal decoctions very often produces 
relief, and at the same time has food value The fnut juices, 
those of the orange pmeapple, will serve a double purpose, 
and can be begun early m rnfan ry, even in the third month, if 
small doses are given at first, well diluted In the milder de- 
grees of constipation such fruit juices given m teaspoonful doses 
every twenty nunutes to half an hour before feeding morning 
and c\enmg are often curative 

In marasmic infants 30-drop doses of malt and cod hver oil 
preparation not only act as a laxative but also augment the food 
supply 

Illustrative Cases — J H , twelve weeks old, weighing 10 
pounds, 2 ounces, was brought because he is obstmatdy con- 
stipated and not goimng m weight He was nursed only for six 
weeks, the baby refusmg to take the breast at that time, and there 
apparently bmg very little of the secretion He was put on 
barley gruel and Eagle Brand condensed milk, 1 dram to 6 ounces 
of barley water, 6 ounces at a feeding, bemg given every two 
hours The chfld cnes a great deal both before and after feed 
ing We find that he is demandmg and takmg as much as 
54 ounces of this modification a day That he urinates constantly 
and freely is not to be wondered at Here obviously the feeding 
modification is at fault A proper modification of cow’s milk 
with maltose sugar, clunmation of the constipatmg barley gruel, 
und a smaller total quantity of food of a higher calonc %'aluc will 
satisfy this child, and should at the same time correct the con 
stipation and develop his weight and physical condition 

Case H— E W , three months old, v>^s nursed to nlmonl 
three months of age. A week ago he was put upon mcHllfird 
Certified milk 2 ounces milk, 3 ounces water, ^ dram niall 
sugar, two such bottles to take the pbec of two nurainfi* T li^ 
history is that bowel trouble began seemingly soon afl^r Iilrlli 
His bowels have always been constipated, they had ft 
cast, and mediamcal aid was alwnj's necessary to rffrcl ft move 
raent His doctor has been prescribmg mineral oil If 1 li** hi ools 
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become dry he goes off mto a convulsion This has occuned 
SIX times to the present, each one of these convulsions bstmj 
for five mmutes He is weak after these “^ells” and refuses tis 
bottle 

On physical exammation this child was found to have all tie 
characteristics of mongohsm the tj’pical mongoloid cast of ej’es, 
protrudmg, irregular shaped ears, flat ocaput, and the typical 
stigmata of his type The lowered mentahty is, in these cases, 
unresponsive to the ordmary stimulus of the full bowel, and 
little or no effort is made for expulsion 

Here mechamcal aid and the use of mineral oil and massage 
must be persisted m, at least until the erect position is assumed, 
when the condition may be to a certam extent obviated 


N 


RHINITIS, “CORYZA" 

Another common condition m infants which is productive of 
a great deal of discomfort and often productive of the most 
senous consequences is rhimtis, the ordinary “cold in the head 
This is due to infection transmitted by direct contact to those 
m whom the resistance is temporarily lowered by exposure to 
cold or to prolonged superheated an 

The condition is important m infancy because it produces 
actual distress, nursmg bemg impeded or rendered extremely 
difficult m consequence The tendency is for the spread of the 
infection to the other mucous membranes, postpharynx, larynSi 
trachea, and bronchi bemg successively vulnerable to mvolvement 
K adenoids are present the rhmitis is apt to be more severe 
and more apt to cause otatis media Repeated attacks of ‘ cold 
m the head” are undoubtedly strong evidence of the presence of 
adenoid growths, and account for, m some measure, the larg® 
number of children m urban populations so affected 

The mother is more apt to r^ard the condition as worthy 
of attention t han the physician The routme dose of castor oil 
IS often prescribed over the telephone and the condition allowed 
to run its course, which it is apt to do m five or six days This 
does occur m favorable cases, but to the neglect of these sunpl® 
colds must be ascribed the many cases of cervical adenitis. 
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rctrcfpliaryngeal abscess, otitis, mastoid disease, bronchitis, and 
bronchopneumonia, which cause the bulk of the morbidity in 
the early months of life 

Agam, the differential diagnosis is important, as many cases 
diagnosed as simple, subacute, or chrome rhinitis may be found 
on closer study to ha\ e a diphthenc basis Here the discharge 
is apt to be more sangumeous than purulent and more profuse 
in one nostril than in the other 

The rhmitis may be the first noticeable symptom of a con 
genital syphihtic infection, with the rash and other character- 
istic symptoms appearing later That it may be the forerunner 
of measles must not be forgottem Koplik’s spots and the 
simultaneous mvolvement of the larynx and trachea will help 
m the differentiation 

Treatment. — ^Relief is often obtained by giving 1 or 2 drams 
of a laxative, as milk of magnesia, and by the immersion of the 
child into a tub-bath containing ^ ounce of mustard powder 
The installation locally of oils containing drugs will reheve the 
engorgement of the mucous membranes. TVo or 3 drops of 
liquid albolene, containing ^ gram of camphor and \ gram of 
menthol to the ounce, should be instilled after the secretion has 
been expressed from the nose, the child being held in a recum 
bent position while the solution is instilled with the mcdicine- 
dropper This should be repeated every hour until rehef is 
obtained, so that the child may be able to nurse or take its 
bottle properly 

To prevent the danger of infection members of the house- 
hold or an attendant with rhinitis should be barred from the 
childV presence Dusty streets, superheated apartments, ill 
ventilated nurseries lend their aid to a lowering of the resistance, 
and thus to contact infection 

Nasal irrigations or douches are productive of much harm, 
and should never be used, as they almost mvanablj carr> infee 
tion through the custachian tubes to the middle car 

Internal medication is mrelj needed except for the occa 
Honol use of the tincture of bcUadoruia, which may be necessary 
in aggravated cases which resist local treatment. 
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ENTOESIS 

Bed Tvettmg is a fairly common complaint for whicli we are 
asked advice, not only from the poor in the dispensary classs 
but equally from the vrell-to-do 

The first inqmry should be as to ivhether the child has at 
any time been contment, that is, has he overcome the natural or 
uifantile condition of mcontmence The next step is to inqune 
as to day or mght wettmg 

There are many causes given as possible etiologic factors m 
our text-books, and there is no doubt that any of these may be 
the cause, as, for example, phimosis, hyperaad urine, or a(i^ 
noids But, as a matter of fact, these are exceptional causes. 
The great majority are due to a lack of control of the sphinctenc 
centers or the higher cerebral centers If voluntary control n 
obtamed or mculcated over the lower centers the case is cured- 
Many drugs have been advocated for the rehef of this con- 
dition, but it is a fact that none of them is specific or nearly 
specific Atropm or belladonna has the greatest number of 
advocates, and there is no doubt that this drug often temporarily 
assists m the rehef, but it does so by decreasmg the desire to 
urmate, thereby lessenmg the bed-wettmg habit 

This habit is more commonly found m active, energetic chil- 
^en, who, by mght-tune give evidences of neuromuscular fatigue. 

e cure of this group of cases is dependent upon detailed man- 
agement, which mcludes diet, rest, bladder-control exercises, 
psychic impressions, and m certain mtractable cases mechamcal 
irritation of the gihincter 

Having removed any physical causes, such as phimosis, or 
a mold vegetations, which latter act through their partial 
during sleep, the physician must acquamt himself 
, , the details of the child’s life, so that fatigue and nerve 

stimulation may be avoided 

Treatment. The diet which smts the greatest number of 
^ nulk, cereals, bread stuffs, creamed vegetables, 

“'iPs or broth, tea, coffee, pastry, 
and aU reasoned foods or entrfies are excluded 

^ ay rest cure is given, requiring that the child have: 
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his breakfast in bed, and is not allowed out of bed until lunch 
time Such a plan is followed for two days each week, at the 
beginning and end of the week 

A “dry supper^* is given in the cvemng, that is, no milk or 
any hqmd is allowed after 4 F M 

The child is allowed no rompmg or strenuous play and no 
exatement 

The child is put to bed an hour after his supper and taken 
up to urinate when the parents retire at lOJO p M or there- 
abouts. 

During the day the child is required to urinate and to stop 
urinating at the word of command This fixes the attention of 
the higher senses on those of the lower, and to my mmd this is a 
very important factor m the management and control of the 
condition The control exercises are done at least three tunes 
a day m the presence of an attendant. 

The patient is given a report card which he or she should 
fill out every mommg, mdicating whether the bed was wet or 
drj , and the number of tunes the control exercises were done 
Sample report card 

Date. Najne. 

Bed wet Bed dry 

Number of time* control exercise* done 

Illustrative Cases — N S C , 3 } jeais old, referred to us 
by her physician, who states that she has always wet the bed and 
also IS incontinent in the day'time She never has a drv nighL 
They have tried all the usual rcniedies without success Othcr- 
vdse she is considered a well, normal child With the exception 
of a shght knock-knee this latter observation was conBrmed 
The child, who was of good mentnUty, apparenUj had never 
gamed control ov er the bladder The plan outluicd abo\ c was 
applied In her case no drugs were gi\-cn At the end of the 
first clci cn days she had earned but one golden star Out of the 
next three weeks she was dry 50 per cent, of the Ume. In the 
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subsequent weeks only occasionally did she wet the bed or 
her clothes In three months she was entirely reheved of her 
incontinence 

Case n — S , eight years, eleven months old, had pnea- 
moma two years ago following an attack of measles Since 
that tune she has lost her urinary control at night She had 
s3Tnptonis of chorea a year and a half ago She attends school 
and IS bright, but irritable Otherwise she is considered vdl 
and strong Physical examination showed no local cause for 
her disorder, but because of her history she was put upon atro- 
pin, gram and tmcture of hyoscyamus, 4 drops at bed 
tune The control exercnses and diet were ordered as outlined 
above Her record shows that she did her control exercises at 
least twice a day and often five tunes m the day The first 
week after her visit she wet the bed but once, and once a week 
for the next three weeks, after which tune she became entirely 
continent Medication was early discontmued, but the control 
exercises were persisted m for some weeks 

Young children who have not yet learned to write may affix 
gold stars for a dry bed and red stars for a wet bed These 
reports which the child mails to the physician make a deep im 
pression and are extremely valuable adjuncts m the cure Fluids 
are allowed m the diet as rewards only after the child has dein 
onstrated the power of control and has once more become con 
tment 
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Vanderbilt Clinic of Coldkbia Uniyersity 


THE STMPTOMS AND TREATMENT OF RETENTION 
OF, WASTE PRODUCTS IN NEPHRITIS 

A Case Exhibiting Albtnninaiia of Six Years’ DnratioiL The 
Problem of Treating this Condltom Every Nephritic Patient 
Does Not Suffer from a Retention of Excretory Products, and 
a Careful Physical Examination, as Well as Thorou^ Labora- 
tory Tests, is Necessary to Determine the Substances which 
are Not Adequately Eliminated A Discussion of the Signi- 
ficance of the Symptoms and Functional Tests in Nephritis in 
Their Relation to the Retention of Urinary Excretory Products 
and to Treatment- 

The patient before us this morning is a gjrl of eighteen, a 
stenographer, an American She us that six or seven years 
ago she had a febrile disease, diagnosed as pleurisy, no sputum 
was exammed and she does not remember that she ever had a 
persistent cough, she was m bed three weeks at that time, dur- 
ing her convalescence a slight tracx of albumm was found m the 
unne, this has persisted Five months ago the albuminuria be- 
came much more marked and swelling of the ankles and legs 
de\ eloped, lately there has been puffiness of the face m the 
morning and the size of the legs has increased toward ev enin g 
She has no headache, no visual disturbance, or any other com- 
plaint 

She had tj’phoid fever eight years ago, in childhood there 
■were frequent attacks of tonsflbtis, which ceased after tonsillcc- 
tomy The history Is negative m all other reflects. 

Physical examination shows a tendency to obesity, height 
5 feet, H mehes, weight 143 pounds. When she was first seen 
the edema, whi^ you may judge still persists by the puflBncss 
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about the eyes and the rather deep pitting above the ankks, 
Tvas more marked and the weight was correspondingly greater 
Probably she is now carrying about 5 pounds of fluid as sub- 
cutaneous edema Even allowmg for this, she is still a little 
over weight A careful examination of the heart, lungs and 
abdomen, and extremities revealed no abnormahties The blood 
pressure is 135/75 There is a slight secondary anemia Hb. 
68 per cent , R B C 4,568,000 
The unne on test-meal was as follows 


Time ot diy 

Cx. 

Specific (urto 

8-10 

SOS 

1 012 

10-12 

210 

1 014 

12- 4 

23S 

1 007 

4- G 

1S3 

1 Oil 

6- 8 

165 

1 Oil 

Total, day 

1268 


Night, 8-4 

884 

1 012 

Total, twenty-four hours 

llS2 



The albuimn content vaned from 3 to 7 grams per hter m various 
specimens There was as mtense an albuimnuna m the erect as 
m the prone position The microscope revealed very 
leukocyrtes, a few red blood-cells, and a few leukoc 3 rte casts. 
The phthalem excretion was 51 per cent m two hours and t® 
minutes The blood urea mtrogen 16 7 mg and the creatuna 
1 mg per 100 c c The noteworthy features here are the albn- 
minuna, hematuria, leukocyte casts, and edema, with negativo 
findmgs in every other respect The phthalem is sbghtly dun® 
ished and the blood urea mtrogen a tnfle mcreased, mdicatmg a 
minimal retention of unnary excretory products The te^ 
meal for renal function is of rather low specific gravity and ® 
volume IS somewhat mcreased, these changes are m large pad 
due to the fact that this patient is ehmmatmg her edema and is 
a valuable mdication of this fact Such cases presenting albu 
mmuna and edema without mcreased blood-pressure have been 
variously called parenchymatous nephritis and nephrosis The 
latter term is supposed to mdicate that the prmcipal lesion is * 
degenerative and not an inflammatory process, and is larfl^y 
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confined to the tubules The presence of a large number of 
leubom-tes, a few red blood-cells, and leuLocvte casts in the urme 
tells us that an mflammatori process exists in these kidnei's. It 
IS probable that this patient is suffering from an acute exacerba- 
tion of a chronic condition The mcrease m the albummuna 
and onset of edema fi\-e weehs ago are the basis for this assump- 
tion 

There is a tendcncj to treat all cases of nephntis accordmg to 
a sj-stem b) which the kidney is spared as much as possible 
The food mtake and phj’sical and mental exertions are restncted 
■within \ erj narrow limits This method plaj-s safe as far as the 
kidneys are concerned, but insnffiaent food and inadequate 
ph)’sical and mental exerose may mcapaotate the remainder 
of the bodj and render the patient more of an mx'nhd than before 
the phi’sician exercised his authonty It is obnous that m our 
patient, for instance, there is a considerable retention of ■water, 
but only a i-ery shghtly defiaent excretion of the other unnarv 
excretory products. The problem arises how the albummuna, 
the blood pressure, etc,, are to be mterpreted m relation to the 
therapy that is to be directed m two directions first, to restore 
the kidneys to normal as far as possible, and second, to mam 
tarn the nutation and effiaency of the patient. A third factor 
that of toxemia, is present m some cases of nephntis This is 
independent, m many instances, of renal insuffiaency Such 
patients may exhibit typical uremic conimlsions while their 
blood urea is at a normal lea el and the kidney action apparently 
adequate In our case this condition does not pertain 

The functional kidney tests and imnous syoriptoms of neph 
ntis mdicate how far the efficiency of the kidney has been im 
paired, and to ■what degree retention of urmary products ■withm 
the body has progressed The mterprctation of the significance 
nf such findmgs is, unfortunately , largely a matter of personal 
impressions and experiences. It is not possible at the present 
moment to put them m logical sccpiencc ■without producing a 
false sense of security , because any such arrangement would be 
forced and not agree ■with the known facts. Hence, a few of the 
more important pomts arc chosen for discussion, and no attempt 
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IS made to formulate a picture that would represent the progress 
of nephntis and give the mdications for treatment at each stqi 
Albuminuria — ^In 1901 Sir William Osier' wrote a short 
article, much quoted smce that time, “On the Advantages of s 
Trace of Albumm and a Few Tube-casts m the XJrme of Certain 
Men Above Fifty Years of Age ” He called attention to the 
fact that the urmar^' findings were of less importance in deter 
minmg the character of the disease than some other signs In 
other words, many cases of albuminuria, even those that are 
fifty years old and whose unne contains not only a trace of al 
bumm but a great deal of albumm, are not necessarily in dangs 
of their fives because of renal msufidaency, and they should not 
be treated for such a condition if it does not exist, as has so 
frequently been done 

Granted that an albummuna ongmates from the kidney and 
IS caused by Bnght’s disease, it becomes the physiaan’s duty 
first to ferret out the cause of the nephritis and eradicate it, 
if this be not possible, the next step is to attempt to reduce the 
albummuna by the usual therapeutic measures of a bland diet 
and rest m bed Imtatmg as it is to our desire to achieve ideal 
results. It must be confessed that m some patients the albu 
mmuna carmot be controlled The main pomt it is mtended to 
emphasize at the present tune is that with the newer methods 
of blood and unne exammations (to be alluded to subsequently) 
it has come to be appreciated that many cases with marked 
albummura have no signs or symptoms of retention due to de- 
ficient kidney action It may thus be frequently demonstrated 
that the end-products of protem metabolism are elimmated 
without difficulty and that our former empinc fear of proton 
food has no foundation 

Epstem,* mdorsed by Sir T Clifford AUbutt* and John R 
Wil li a ms ,* has been most enthusiastic about feedmg cases with 
marked albummuna and edema a rather high protem diet, he- 

' Osier, W , New York Med Jour , 1901, bav, 949 
» Epstem, A A, Jour Amer Med Assoc, 1917, box, 414, Amer Jour 
Med Sa , 1917, div, 638 

•Allbutt, T C , Bnt Med Jour, 1918, u, 39S 
‘ WilbamB, John R , State Jour of Med , 1919, xix, 12 
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hcvmg that among other good efiects the nutrition of the pa- 
tient may be improved this means. If the blood urea or 
non protean mtrogm are high} this form of dietetic thcrap> is 
contraindicated Whatever ma^ be said m regard to the effect 
of proton food on the edema, if it be present, it must be acknowl- 
edged that it IS borne well, that no uremia develops, and that 
bodily efficiency ma} be therebj 

My own* observations lead me to believe that a fuH diet is 
the best means we ha\ e to rectify an anemia Iron without a 
proper diet has proved itself to be useless m most instances, 
in nepbnfas. It is very desirable for the nephritic 
to have a normal number of red blood-cdls, not only to maintain 
hi3 efficiency but also to furnish a proper stimulus for kidney 
action, masmuch as the unne becomes less concentrated and 
retention of renal excretory products is favored when a nemia 
exists 


It B very gratifying to know that some of these cases of 
chronic diffuse nephritis may have a persistent albuminuna for 
years without progressive encroachment upon the Jadn^ func 
tfons. Thus a woman of forty vears of age who has bad a marked 
albummuna for fourteen > cars shows a phenolsulphonephthalem 
exaction but litUe bdow normal (45 per cent, m two hours) 
^nd a non protein nitrogen of 30, a urea nitrogen of 14 6, and a 
creatimn value of 1 mg per 100 c c- of blood, all of which ma> 
be considered within the upper Innit of nonnal, the variation of 

specific gravity m the two hourly speomaos of the renal test- 
meal are also normal Her general condiUon is good as f;^ as 
fhe effects of her albuminuna arc concerned , she has no sccondaiy 
anemia A somewhat simitar case is that of a j’oung dec^c 
aigincet who has always worked hard Sev cn } 
present examination he had an acute nephntis, followed ) ^ 
and persistent albunununo His tests for ren unc 
tion hate alwaj’s been normal and do not shoiv anj ccrca'O 

*Morattal,H O Boll, Jotini Hoplom H0.IX. 1918, mi. 12’’ 

* Ibid. Arob Int. Med 1915 ivi, 285 . . 1916. 

■Mweothal, H O. and LeieU. D S. Joor Amer Med. A«^ 1916. 
Inm 9J3 

‘Chriilun H A. Arch Int. Med, 1916. li-dl. 419 
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dunag SIX years His diet has contained suffiaent calones and 
protein to maintain him m good health 

The conclusion to be drawn from it all is that if an albu 
minuria cannot be cured, it m itself is not an mdicabon that tie 
patient is to be restnctcd to the life of an mvahd, but that it s 
wise to disregard the albummuna and treat the case accoidmj 
to the physical signs and nev/er laboratory tests that indicate 
V hat may be expected from the heart, artenes, and kidneys. 
This does not mean that all precautions are to be thrown to the 
i.'mds, nor that every case shall be safeguarded by Imutless 
routme restnctions, but that if the mdications we now have at 
our command warrant it, the patient's chet, exercise, and occupa 
tion should be so regulated that while physical and mental fit 
ness are maintained, there will be no overstrain of any of the 
bodily functions 

Hypertension. — Increased artenal hypertension was fonneny 
regarded as a signal that a marked degree of contracted kidney 
existed Thanks to the efforts of many men, mitiated by 
T Chfford Allbutt, it is now generally acknowledged that hypci 
tension may exist as an mdependent disease, vanously known 
as hyperpiesis (Allbutt), primary hypertensive cardicn’asculai 
disease (Janeway), or essential hypertension The point w 
it IS desired to emphasize is that arterial hypertension cannot 
mtelhgently treated until a thorough mvestigation of renal func 
tion has been made There is no dimaan so astute as to recog 
mze whether or not retention of renal excretory prcxiucts exists 
without the aid of laboratory procedures The treatment 
hypertension, m every instance, mvolves at least two 
First, the care which the patient must take of himself m o ® 
to forestall the effects of the stram to which his heart and axtenK 
may be subjected, and, second, the measures which are design 
to make life possible if a certam degree of renal impairment c 
found The retention of unnary products may be handled m 
most mdividuals as though hypertension did not exist There is 
a wide-spread impression abroad that protem, e^eoally annn 
protem, m the food aggravates the blood-pressure Some veo 
keen and careful physiaans teU me they have substantiat 
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this In my hands some very accurate observations hn\a failed 
to convince me that this is true in all cases. ItTien renal tests 
permit it the feedmg of hj'pertensive patients should be so regu 
lated that full nutrition is maintained, but that obesitj is at oidcd 
To accomplish this end meats, either red or white, arc intalu- 
able, m most instances they produce no ill-effects, though this is 
probably a matter to be studied mdividually m each patient, t 

tests for renal function as a guide TO THE TREATMENT 

OF RENAL INSUFFICIENCT 

Under this headmg it is desired to discuss the various func 
tional tests now m vogue, and to make an attempt to formulate 
what therapeutic mdications each one of these furnishes The 
following tests will be taken up 

1 Diminished power of the kidney to concentrate the urmc 

2 The non protein rutrogen, urea, creatimn, and uric aad in 
the blood 

3 Ambard’a constant 

4 Phenolsulphoncphthalem test. 

Retention due to insufSaent kidnej action is often taken 
for granted as bemg present m every case of nephritis That 
this IS not necessarily so has been mentioned under the head 
mgs of Albuminuria and Hypertension Before a patient is 
plunged mto the rigorous restrictions of curtailmg Ids food, 
diversions, and occupation to the hmit, it is well to gel a survey 
of the mdications for treatment which \anoiis functional tests 
may furnish The present considerations take up the subacute 
or chrome conditions and not the acute In the last verj 
stnngcnt restnctions may be applied wath great benefit over 
short periods, in the former, however, such radical limitations 
maj treat the disease but not the patient 

Diminished Power of the Kidney to Concentrate the Urine 
^Thc abiht> of the kidnej to eliminate any solid subvtanre 
depends upon two distinct factors 1 irst, the power to von 
centrate the given material in the unne, and, second, the ammint 
of Water that can be excreted In interpreting functional tests 
this fundamental pnnaple is frequently dlsrcgardi-il, anil jit It 
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IS of very great importance if a proper use is to be made of 
the data obtamed It is rather usual to speak of a nonnai 
phthalem excretion or of a low blood urea as bemg sabdactmy 
without mquiring mto the mode m which the substances have 
been ehmmated at a rapid rate If large amounts of urine are 
necessary to carr^'' them away, then one of the factors of safety, 
that of concentration, has been lost By means of testing the 
amount of unne voided at mght and observmg closely the speofe 
gravity of the unne, the desired information on these points 
may be obtamed 

N oclumal Polyiina — One of the first manifestations of isid 
insufficiency is often found m nocturnal polyuria If an indi- 
vidual takes no food or fluid after the evenmg meal and coUecls 
the unne for a penod beg innin g three hours after that and end- 
mg at breakfast the next morning, that is, for about ten horns, 
the normal quantity of unne voided is usually 400 c c. or less,' 
though It may be as high as 750 c c,® An amount m excess of 
the latter value is deadedly high, and a cause must be songht 
for it This may be found m diseases that must not be con- 
founded with nephntis, such as cystitis, pyelitis, anemia, hype^ 
trophied prostate, polycystic kidney, dimmation of edeo*, 
diabetes, or diabetes insipidus The reason for nocturnal poly 
una m subacute or chronic nephntis is an mabihty of the kidney 
to ehnunate suffiaent solids dunng the daytime so as to make 
the mght a penod of comparative rest and inactivity This is 
^mvalent to saymg that there is a lag m urmaiy secreboa 
e excess of water voided at mght is present not only because 
ere IS a residue of sohd matenal to be excreted but also be- 
muse the power to concentrate the unne at bgher levels has 
een lost. In other words, such persons are tat mg an amount 
0 food which their kidneys must excrete by an abnormal degree 
0 eflFort By changmg the diet to one of a lower level of protem 
(for It IS the end-products of protem, as well as the water and 
ts that are excreted m the unne, whereas the substances 
tmg from the digestion of carbohydrates and fats are 

» ^ ® XVI, 733 

'Ibid, 1918. xxu, 770 
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excreted through other channels) the nocturnal polyuna is often 
Bet aside 

Thus m a senes of 21 patients exhibiting nocturnal polyuna 
on cither a low or a moderately high protem diet there were 19 
whose high night unne occurred only m the qiecimen corre- 
spondmg to the high diet, and but 2 in whom the opposite held 
true. In every instance, however, the amount of salt and 
nitrogen diminated was greater with the larger quantity of night 
unne, mdicating that m the two excqitions noted other influ- 
ences than diet had to be considered It may be concluded 
from these data that nocturnal polyuna is a compensatory 
phenomenon which effects the dimination of retamed urinary 
excretory materials, and that such a stram upon the ladney 
may be set aside in most instances by a siutable diet. 

Polyuna has generally been accepted as a most fortunate 
compensatory phenomenon, which aids the ncphntic m gettmg 
nd of waste products This is undoubtedly true Foster* has 
shown how an increa sed amount of nitrogen may be elimin ated 
m this way It is well known that, especially in diabetes in 
sipidus, huge amounts of fluid maj be excreted o\ er long periods 
Jind the kidney apparently suffer no harm In nephritis, how 
ever, as Schlayer ongmally stated, the kidney may become 
fatigued when overstimulated and, instead of showing an m 
creased response, answer by diminished elimination. This is 
certainly true m some instances I have seen it occur after 
glucose infusions, after the mtake of mordinatel> large amounts 
of fluid, and when water was forced over several weeks, finally 
resultmg in a gradual diminution of the unnar> flow and death 
from uremic coma For these reasons it is advisable not to 
overburden the kidney and to prevent polyuna and nocturnal 
polyuna if possible by a suitable diet. 

There is one factor in the management of these problems 
which 15 often lost sight of The minunal amount of protem 
which the body metabolircs is not that occumng dunng star\’a 
fron, but on a high carbohydrate diet. An mdividual wiU chrai 
natc about 8 grams of nitrogen per day in his unne dunng star\*a- 
* Foster N B.,Anier Jour Med So- 1916 cU, -19 
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tion, if a high carbohydrate diet be given this may be cut down 
to 4 or 5 grams Therefore, a diet mth about 5 to 6 grams of 
mtrogen (35 to 40 grams of protem) a day would be ample to 
mamtam nutntion and would spare the kidney very much Sudi 
a low protem, high carbohydrate diet is one that offers tbe bet 
means of feedin g when mtrogen retention has to be dealt withm 
nephntis 

Low Fixed Speafic Gramly of the 'Urine — ^Another sign of 
renal msuffiaency which occurs very early m nephntis is a loir 
fixed specific gravity of the urme m the neighborhood of 1010 
Osier, m the article previously mentioned, called attention to 
the senous significance that this phenomenon of mabihty to 
concentrate may have. It is possible to learn a great deal from 
the speafic gravity even of smgle gieamens, it is well established 
that a speafic gravity of 1020 or more signifies that the kidney 
possesses a power of concentration which is sufiSaently high to 
be classed as normal, any impairment of renal function, if it 
exists, must imder those circumstances be sought in a dumn 
ished output of urmary volume Such conditions are most 
frequent m myocardial msuffiaency, that is, passive congshon 
of the kidney, and m many cases of acute nephntis 

Smgle specimens with a low specific gravity, even if they 
occur repeatedly, caimot be accepted as final evidence of a loss 
of power of concentration Thus m a patient with marked albu 
mmuna and hypertension the followmg twenty-four-hour saropl® 
were collected and the specific gravity noted 


Date. 

Specific grtvity 

May 2 

1011 

May 3 

1012 

May 7 

1010 

May 8 

1009 

May 9 

1010 

May 10 

1010 

May 16 

1010 


However, when the urme was collected at two-hour mtervals, 
and food and flmd were only given at meal-times, a differont 
picture developed 
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TIbk 

VoL-cx. 

Specific niTitr 

6- 8 A, IL 

205 

1016 

8-10 A, M 

123 

1010 

10-12 p u 

275 

1012 

12- 4 p H. 

500 

1011 

4- 6 P K. 

425 

1001 

6- 8 p u 

230 

1009 

8-10 p M 

122 

1020 

10 p 11-8 A, u 

230 

102a 


The height to which the specific gravity rises (1020) is satis- 
factory, and the variation from the highest to the lowest indicates 
a very great flexibflity of the kidney to accommodate itself to 
the demands made upon it, A more detailed study m this pa- 
tient than the observation of individual specimens was there- 
fore, necessary to determine the true state of renal function 
The other tests bore out the fact that m this case the power of 
the kidney was not unpaired 

The statements made under nocturnal pwlyuna m regard to 
kidney fatigue, etc , apply here as well, and need not be repeated 
It should be emphasized, however, that if a low fixed speafic 
gravity of the unne exists, even though other tests for renal 
function mdicate normahty, that one distinct element of kidney 
effiaency, that of concentration, has been diminished The ap- 
parently unimpaired elimina tive action of the kidney is brought 
about by a comjiensatory polyuna Such cases often do well for 
a long penod, and arc, to all appearances, m \cr3 good health, 
but if their unne volume diminishes they arc in g^a^ c danger of 
suffering Be\erelj from retention The> should, therefore, be 
obseiv ed most carefully and every pos^le effort should be made 
to shield them from overstram, according to the principles al 
ready laid down under nocturnal poljnina, and to treat anj 
tendency to oliguna with due attention 

The Non protem Nitrogen, Urea, Creatinin, and Uric Add 
in the Blood —The older, cumbersome method of balancmg the 
output and mtake of N^anous materials ui order to estimate the 
kidnc>’’s abUity to eliminate onj gl^ cn substance has been largclj 
dhearded, not only is it difficult to carrj out but it nia> lead to 
false condusions as the nitrogenous substances ina> be assur- 
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ilated and not retained because of msuffiaent excreboa.' The 
vanous quantitative blood-tests, on the other hand, are i 
perfectly definite measure of the difference between the end 
products of mtrogen metabolism and the quantity eliminated in 
the urme Of the substances under discussion, largely for 
technical reasons, the blood urea and creatmin have found 
most favor, the non-protem mtrogen and unc aad bemg resorted 
to less frequently 

The upper normal values are non-protem mtrogen 30 mg, 
urea mtrogen 15 mg , unc aad 2 mg , and aeatinm 2 mg per 
100 c c of blood * It IS very mterestmg to note that these prod- 
ucts are retamed m definite order as the penneabihty of the 
kidney is lowered, the first to maease m the blood is unc and, 
the next urea, and finally creatimn * The value of these observa 
tions IS much enhanced by their confirmation and elaboration. 
Myers and Killi an m their last article on the subject note that 
creatimn mcreased m the blood only after considerable reten 
tion of urea had taken place and the nephritis was rather far 
advanced, that cases with 5 mg of creatmm or more almost 
mvanably have a bad prognosis, although such patients may h* 
up and about and in exceptional instances hve for one year 
Recently it has been demonstrated that the unc aad concentra 
tion of the blood is the most dehcate test of renal function at our 
disposal ® It reveals an impairment of kidney activity even 
before the test-meal procedure, which hitherto has been regarded 
as the most sensitive indication of renal activity at our command 
It IS appreciated that an accumulation of non-protem nitrog 
enous substances may occur m the blood because of mcreased 
protem destruction, desiccation of the mdividual, or impairment 
of renal function ^ In its finnl analysis the phenomenon is one 

» Mosenthal, H O , and Richards, A , Arch Int Med , 1916, xvu, 329 
“ Myers, V C , and Lough, W G , Arch Int Med , 191S, xvi, 536 
‘ Myers, V C , Fine, M S , and Lough, W G , Arch Int Med , I9l9> 
rvu, 570 

Myers, V C , and Killian, J A , Amer Jour Med Sa , 1919, civu, 671 

Baumann, L , Hausmann, G H , Davis, A C , and Stevens, F 
Arch Int Med , 1919, xxiv, 70 

I H O, and Lems, D S, Jour Amer Med Assoc., 1916. 

ixvn, 933 7 Mosenthal, H O , Arch Int Med , 1914, xiv, SH 
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; of retention, and if tiie ladney were performing its function per 

■ fectly there would be suffiaent elimination to mamtam a normal 

' composition of the blood no matter what the contributing factors 

' of protem destruction, desiccation, etc, might be Our con- 

j: cephon of what influence these retamed substances have upon 

• the patient have changed a great deal smcc the time when 

• uremia received its name Today some doubt exists whether 
urea in itself is at all toxic The mgestion of large amounts of 
urea forcmg the blood urea up (as high as 111 4 mg of urea 
nitrogen per 100 c.c ) produces a certain tram of svmptoms com 
parable to those encountered m the asthenic type of uremia 
headache, dimness, apathy, drowsmess, bodily weakness, and 
fatigue ^ Such symptoms appeared when the blood urea nitro- 
gen rose above 68 2 per 100 c.c and disappeared when it fell 
below this level These observations would indicate that cer- 
tain toxic phenomena could be ascribed to an accumulation of 
urea m the blood On the other hand, there ha\ e been patients, 
w seen by most physicians mterested m this condibon, who have 
had greater amounts of blood urea nitrogen over long periods 
without exhibiting any of these symptoms That uremia, par 
ticularly of the so-called sthenic lyp>e, may exist without an 
increase of mtrogenous excretory products m the blood and 
tissues IS now thoroughly appreciated The mcrease of blood 

and of creatmin m the blood therefore signify especially 
“isufBcient kidney action, thev foretell that the patient is m 
s^ous danger when the blood urea nitrogen reaches a level of 
65 and the creatuun one of 5 mg per 100 c c. 

It is certain that symptoms frequently appear when reten- 
tion of the end-products are marked The experiments of 
Hewlett and his colleagues would mdicate that urea is one of 
the substances responsible, Meyers and Killian belie\'e that the 
crcatinm is a factor, whate^’er the toxic materials arc, whether 
one or more, nitrogenous or non nitrogenous, it is well established 
that they produce Ihar effect when mtrogenous waste material 
is retained in the blood Trora the therapeutic point of \new it 

' Hewktt, A. W- Gilbert, G 0 and Wickett. A ArcK Int. MetL, 
1516, XMli, 636. 
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IS, ftcrefore, indicated to keep the blood free from the accmnula 
tion of such substances, thus producing a maxgm of safety, and, 
furthermore, to remove the excessive stimulus and imtation to 
the kidney and the possibihty of developmg renal fabgue (as 
discussed under Nocturnal Polyuria) with its consequent dimm 
ished urinary secretion, entaihng a retention of deleterious sub 
stances withm the body Frothmgham and Smilhe* were among 
the first to show how the non-protem mtrogen could be dimm 
ished m the blood by a low protem diet The same principles 
of spanng mtrogen by means of raising the carbohydrates m tlie 
food may be apphed here as detailed under Polyoma In some 
instances the diet, however high it be m carbohydrates and low 
it be m protems, wiU not serve to reduce the retention products 
within the blood to normal E\odently m such mdividuals tie 
kidney threshold to these substances is matenally raised These 
cases ofi'er a very poor prognosis One patient m whom the non 
protein nitrogen of the blood was reduced from 145 to 32 mg 
per 100 c c and the urea correspondmgly, invanably ediibited 
lU'emic symptoms when enough protem was given to maintain 
his nutnbon 

The following diet has been found to be of value m these 
severe cases or whenever it is mtended to reduce the retamed 
waste products as quickly as possible It has the advantage of 
not requiring to be weighed, masmuch as, even when the patient 
eats whatever he may desire of these articles of food, he ^ not 
consume more protem than is required to cover the minimum he 
wo d excrete on a high carbohydrate diet Alcohol, which may 
or may not be allowed, I have not foimd to be an imtant to the 
ludneys m small quantities 

HOW PROTEIN HIGH CARBOHYDRATE DIET 
or ^ desired, and need not be weigtad 

Breakfast 

Sherry, 30 c c 

Bafced apple, stewed prunes, orange 

cereal” (two-thirds hominy, one-third cornstarch) 

' SmiUie, W G , Arch Int Med , 1915, xv, 204 
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Dinner 

Sheny 30 c.c. 

Potato baked or mashed 

String beans cabbage carrots, lettuce, onrons, tomatoes cucumber 
pickles. 

Fruk cornstarch pudding fruit tapioca pudding 
Supper 

Same as dinner 


Nitrogen Content of* Foods Used in Low Protein Diet 


Aiticlt ot food. 

PnttsUr* 

otnllitTro. 

Cream 

0 41 

Cereal 

Hominy cornstarch cereal (two-thirds hominy 

onc-third 

cornstarch) 

0 13 

Fruit 

Baked apple 

0 04 

Orange 

0 16 

Stewed prunes 

0 14 

Vegetables 

Cabbage 

0 16 

Carrots 

0 10 

Lettuce 

0 24 

Onions 

0 17 

Cucumber pickle 

0 10 

Baked potato 

0 48 

Mashed potato 

0 40 

String beans » 

0 23 

Tomatoes 

0 23 

Desserts 

Btackbeny cornstarch pudding 

0 05 

Prune cornstarch pudding 

0 07 

Apple tapioca pudding , 

0 02 

Peach tapioca pudding 

0 06 

This diet 13 preferable to the milk diet or KarcU diet to meet 


Ihc nitrogen retention, inasmuch as b\ its high carbohj’dnite 
content it necessitates less protem destruction, and conscqucnU\ 
-calls for a smaller amount of rutrogen to be cicrctcd 

^^cn the waste products in the blood ha^'C been reduced to 
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normal, or earlier in mild cases, protein should be added to the 
food so that at least 40 to 60 gm of protem per day are tahen 
The quahty of the food and its amount must be largely regulated 
accordmg to the mdividual’s needs and tastes, and definite diets 
that can be used m every instance are not at hand 

The means of managmg these conditions outlined thus far 
concern themselves with only one phase of the question, namely, 
that of regulating the mtake so as to place it in proper balance 
with the excretory power of the kidney This undoubtedly is 
the safest mode of procedure which offers itself When recourse 
must be had to other measures there is a distinct loss in the 
margm of safety The mcreased water mgestion suggested by 
Foster has already been mentioned As a matter of fact, most 
of these patients drink the optimal amount of water for them 
without any urgmg It is remarkable how frequently they vol 
unteer the information that they are reheved of an incessant 
desire to dnnk water when they are placed upon a low proton, 
high carbohydrate diet Unsually when any but dietetic meas- 
ures are necessary to control accumulated mtrogenous waste 
products, we are confronted with the problem of treatmg actual 
or threatened uremia, and the means of solvmg it may be deferred 
until that section is taken up 

That proper hygiemc management and regulation of the life 
of these cases go hand m hand with the above treatment is self- 
evident However, the mchcations for such therapy is to be 
found m the state of the heart and blood-vessels, the presence 
^ or absence of comphcations, and the subjective symptom® 
They need not, therefore, be considered as bemg associated wi 
retention of non-protem mtrogen 

Ambard’s Constant — By detenauung the proportion of the 
urea m the blood to that excreted m the urme accordmg 


Ambard’s laws and the formula derived therefrom, an idea a® 
to the power of the body to excrete urea can be obtamed ‘ A® 
the urea m the blood mcreases, it exercises a correspondingly 
greater diuretic stun ulus, and the urinary urea rises propor 
tionately In other words, m any given mdividual Ambard s 


' Lewie, D S , Arch Int Med , 1917, xix, 1 
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constant does not change e^"en though the blood urea fluctuates 
very markedly This furnishes m "mth a means of dete rminin g 
\"eiy accurately the degree of renal function present, and should 
not be confounded with the information derived from the blood 
urea, which involves other factors and must be looked upon as 
the resultant of dietetic regulation on the one hand and renal 
function on the other The blood urea necessarily fluctuates 
widely Ambard's constant, however, remains fixed unless the 
disease process changes and renal function cither improves or 
deteriorates 

Whereas the blood urea and creatimn can largely be employed 
as indications for dietehc therap>, Ambard^s constant has its 
greatest usefulness m furnishing information in regard to the 
progress of nephritis as measured by frequently repeated tests 
and indicating renal function when the blood urea may be low 
as the result of dietetic therapy According to Ambard^s formula 
0 09 or less indicates nonnabty, 0 351 or over is a sign of impend 
mg danger ‘ McLean has changed the mode of figuring the 
constant somewhat, having his norinal figures at 80 or higher, 
and a change for the worse being indicated by a lowering of the 
Constant, This method of calculation is often spoken of as 
McLean’s index.* 

The phthalein test (or the "red test" as it is called) is so well 
known and so generally used that ev'cn a short description of it 
IS out of place. It is invaluable as a general mdicaUOD of progress 
m nephritis, and if frequently repeated rev'cals the course of the 
disease, as affected by therapeutic measures, m a satis- 
factory manner It docs not furnish a spafic means of 
*Ait the immediate success of therapy aimed at removing pr 
ucts which have been retained, and it is not possible to it 
w a gmde for treatment m the sense that pol>*una, lack of un 
concentration, and the increase of non protein nitrogenous 
constituents of the blood can be anplo^-cd HowtnTr, its prog- 
nostic value both for the immediate ouUook and, m frequenu} 

‘Mownthol H O. «nd Um.. D S- Jour Amer Mfi A«c. IPW 

bvii.933 

C Jonr E*pcr Med, 1W5 rai. 212. 

VOU 
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repeated observations, for the inroads the lesion of the kidnfyb 
making upon renal function, is of very great value in directing 
the mtelbgent supervision of chronic nephntis 

CLINICAL CONDITIONS INDICATIVE OF RETENTION OF FBIHM 
EXCRETORY PRODUCTS IN NEPHRITIS 

There are certain syndromes mcluded under this head that 
merit mdmdual consideration because the therapeutic pro- 
cedures ivlnch they call for are almost qiecific Those which it 
IS mtended to discuss are 

1 Edema 

2 Uremia 

3 Aadosis 

Edema m the present discussion may be looked upon as a 
s} mptom of fluid retention Care must be taken in eiamiiiiiig 
the patient so as to be certam that myocardial insufficiency does 
not play a part m its production The best results in treatnig 
this feature of retention m nephntis have been obtained in recog 
ruzmg the fact that the mabihty to excrete water on the part of 
the kidney is closely associated with that of salt elmunatioa 
Whether the body tissues or the kidney is at fault, and whether 
water or sodium chlond is the pnmary substance that is retained, 
IS a spieculative matter that admits of argument on either side 
and is veiy far from bemg solved 

A salt-free diet, mcludmg m obstinate cases salt-free bread, 
utter, etc , will m almost every case yaeld gratifying results 
ith some patients it requires three or four months of faithful 
msistence on the chet, but success usually crowns the effort R 
IS a very strange phenomenon to note how suddenly the ohguna 
^es way to polyuna, and salt retention to free elimination 
e rapidity of the transformation pomts to a change m some 

e chemical reactions within the body rather than to a heal- 
mg proc^ m a kidney lesion, which must, of necessity, be of 
hfin A case m pomt is the following, which 

tio midergomg routme of a test-meal for renal 

. , ^ ^ upon which the edema first showed a tendency 

ated, the development of piolyuna after the preced- 
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mg low fliud excretion is very deaded, the change from a high to 
a low specific gravity and the mcreased elimination of salt with- 
out a correspondmg increment in the nitrogen are very evident 
and mterestmg 


Tlmt o( dif 


Specific 

Sodtui cUocid. 

Nltretm. 

Ce. 

grmTlty 

Ptretst. 

Orunv 

Per cent. 

Gno* 

8-10 

40 

1 021 





10-12 

63 

1 021 





12 - 2 

35 

1 020 





2- A 

57 

1 018 





4- 6 

83 

1 017 





6 - 8 

228 

1 009 





Total, day 

506 


0 57 

2 88 

0 66 

3 34 

Nlgiit, 8-8 

1228 

1 010 

0 50 

6 14 

0 33 

4 05 

Total twenty four houn 

1734 



9 02 


7 39 

lotais 

1760 



3 00 


13 40 

Balance 

26 



6 02 


6 01 


Edema or anasarca m itself does not produce any harmful 
effects unless the fluid accumulations m the pleura, pentoneum, 
pericardium, and beneath the skm become so great as to inter 
fere mechamcolly with the circulation and other vital func 
tious Under these circumstances it is necessary to relieve the 
situation by mechamcal removal of some of the fluid Tappmg 
the chest, I believe, fumiahes the readiest means to accomplish 
It may be frequently repeated and apparently does not 
have any drawbacks associated with it In some instances, 
though thej are extremely rare, the withdrawal of asdtac fluid 
may be indicated, this is followed by more discomfort and 
prostration, and pentomtis occasionally ensues. Enormous 
fluiounts of fluid may be drained awaj through Southey^s tubes 
or skin incisiom If either of these methods ore resorted to the 
danger of possible infection must be borne in mind and guarded 

against 

I^urging and sweaUng, as accessory dehydrating measures, 
arc often useful In every case the bowels should be kept well 
Hot packs and similar measures have in ra}- hands not 
yidded results which could not be obtamed by less dcbihlating 
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means The use of diuretics always holds out a temptation as 
a simple solubon of the problem When the heart is insuffiaent, 
digitahs, espeaally when combmed with theoon or other drug 
of the cafifem group, acts almost hke a specific When it is a 
question of stimulatmg the kidneys directly the problem is an 
entirely different one With an exhibition of such drugs an 
ohguna mstead of a polyuria often ensues In carefully regu- 
lated animal experiments the effects of diuretics may be foretold 
defimtely* , m patients this caimot be done Occasionally a small 
dose of caffem may be followed by good results * However, itc 
best to avoid the use of diuretics, unless they are employed very 
carefully, startmg with small doses, never usmg them con 
tmuously, but mtermittently, and always notmg what effect 
they have upon the urme volume, so that they may be discon- 


tmued m case ohguna instead of polyuna is produced ’ 

Epstem* has lately formulated a theory concermng edema m 
which he mamtams that the lack of protems m the blood u 
responsible for a diminished osmotic pressure, thus allowing tlie 
water to pass through the blood-vessels mto the tissues The 


treatment aimed at remedymg this pathologic state consists m 
a diet of from 80 to 200 gm of protem, with a small quantity' of 
carbohydrate and a total restnction of fats In other words, a 
high protem diet, whose flirn is to restore the mapovenshed blood 
to normal, is advocated Su T C AUbutt' has endorsed this 
treatment It is, of course, contramdicated if the ehmmation of 


mtrogen is defiaent as mdicated by a nse m the blood urea 
Whether or not this form of therapy wiU prove to be of value 
stdl remains to be detenmned In employmg it, one mdication, 
that of nounshmg the patient more successfully than has been 
done hitherto, is fulfilled The importance of this has already 


* Mosenthal, H O , and Schlayer, C , Deutech Arch f Um Med , 
ad, 217 

’Janeway, T C , Trans of the Congress of Amer Phys and Surg , 1913, 
Ii, 14 

» Christian, H A, Amer Jour Med Sea, 1916, cli, 625, Arch Int- 
Med , 1916, xvm, 606 

* Epstem, loc. at 

* AUbutt, T C , loc. at. 
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been disccsed cz-der ATo^irriiii^inx 5on;e patient? l>?e Ihet* 
edema p-o^ip^TTt-iiah-^ pro* esa diet t^gl^'en o^'-’^doro* 
suck a diet, cr cenise . mav be imde <alt poc" ard part o. u< 
Success tnav be atnibired to tbat dement m other cni^ th^ 
scheme does not mee* ’nth snccesc 

Alter the edema, has cleared up it becomes neco^san to ad 
just the daibr food of the patient so that there is mffiaent nutn 
tion to Tnarntam bo(^lv efnaenev and prevent anemia I'hU' 
ttiay be earned out according to the pnnciple^ alread\ laid down 
In additionj the mtahe of should be <0 regulated that the 
Patient can elimniate it coinpletd\ This is a matter of uidi- 
Mdual adjustment either b\ observing the *Nilt intake that cau'^ 
^ gam of weight, which is the mo*Jt dchcatc index ol inapicnt 
edema, or by determining the twenU -four-hour output of <aU 
tn the unne as the quantatj m the diet is Nmicd It i> remark- 
fible how manj individuals adapt thcinscl\‘cs to an intake of 
3 grams of salt a daj and su0er no sense of pn\'ation after a 
’'■‘ery short tune. 

Uremia. — ^Broadl) speaking, there are two t\’pcs of uremia 
The one is associated with marked retention of the *mbstnnces 
that should be ehmmated b> the kidnc> , and is usualK meas 
tired by the le\-el of the urea or creatimn in the blood, the other 
ttecurs Without anj mcreasc of unnorj aTcrcloiy products in the 
circulation, and while renal function is normal or nr'irh >0 
From the point of \acw of the ph)*siaan the *^an\c treatment ha' 
been largelj accorded both dosses of uremia It ha'^ liecu Ih^ 
heved that in cither case some toxic material nas ixlfthied 
within the body, and that this must be chmmateil It in thti 
ode of the management that it is dcsircil to lake up here Vari 
0U5 ^Tnptoms, such as contailsions, rcstle^sne^*^, caritifie (alhirr, 
aadosis, etc., must not be lost sight of, and trrati'il SMuptam 
aiicaHy , howe\ er, the main point about w Idch all Id* ns of t hf'rnp\ 

In uremia rc\'olvc is that of cllmlnnthe Irealuu nl 

"What has been said of tlic diet and Irrutment of marleil 
nitrogen retention under the heading of XJrtiv and Cunt Inin of 
fhc Blood apphes here as ucll, and nec\l tmi he repeatfil If Is 
nnlj necessary to accentuate the fact that a dirt hbh In carlio 
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hydrate and low m protein spares body protein and favors the 
complete elimmation of mtrogen better than any other diet at 
our command Furthermore, the starchy food serves to amelioi 
ate some of the symptoms of acidosis, for this, because of reten- 
tion, plays a r61e m most mstances of uremia In unconscious 
patients glucose solution m 10 per cent concentration is borne 


ell when given by stomach-tube 
It IS always temptmg to use diuretics and obtam the maxnnal 
kidney action What has been said under Edema regarding these 
drugs apphes m this condition However, it is necessary to choose 
the most efiBaent renal stimulant if any attempt at all is to he 
made m saving hfe, smce in very many uremics ohguna is the 
factor responsible for the course of events Water furnishes the 
best means to bnng this about This may be given by mouth 
and forced to a certam extent (lemonade, orangeade, and water 
flavored ■uath other fruits, milk in hmited amounts, and almost 
any fluid desired may be used), if necessary the stomach tube 
should be resorted to, fluid may be given by rectum either as 
5 or 10 per cent glucose, 5 per cent soda bicarbonate, or norm 
salme solution, if it seems preferable, rectal irrigations of soda 
or normal salme may be employed, when enough fluid can be 
administered by mouth it seems superfluous to use infusions or 


hypodermoclyses 

The total amount of flmd admimstered m twenty-four hours 
should be at least 2500 to 3000 c c There are certam hmits 


which the physical capaaty of the body imposes If there is a 
urmary flow, the mtake can always be kept shghtly m excess o 
the output, edema is no contramdication, m fact, these patients 
seem to do better when there is a subcutaneous accumulation o 
flmd, if hydrothorax does develop, it furnishes a very 
means by which some of the toxic products may be remov 
Although edema is no contramdication to forcmg flmd, the car 
diac embarrassment which may result therefrom must be closely 
looked out for and properly handled when it occurs Infusions, 
especially glucose infusions, are the best emergency measures 
Glucose m 10 to 20 per cent solution and even higher is usually 



fiEIEjrnOV OF TTASTE PRODUCTS IN NEPHRITIS 375 

bome xtry well * Occasionally the amount of unne dnmnishei 
1 rather than mcreases when these procedures are mstitnted 
There is no way to a\ oid this It occurs m kidne \’5 that are 
f without anj re£er\*e force and fatigue eash} There 15 no other 
diuretic as bland and at the same tune as efficaaous as water, 
m cases m which this produces fatigue the outlook is ^ er> poo' 
In the past too httlc fluid rather th an too much has been used, 
-■ some of the attempts that ha\*e been made to treat uremia h2\ e 
met with more or less success, not because of the drugs that wc*^ 
administered, but because of the large amount of fluid winch 
acted as a vehicle. 

In marked cases of uremia bleedmg is the measure which 
offers some hope of rehef Phlcbotomj howei'tr should be cm 
ploi’cd With extreme reluctance and onl% after careful consdera 
hon of all the factors m the case. It usuall\ furnishes the im- 
mediate solution of the problem m hand but the after-effects, 
malnutrition and anemia, often spcD ultimate disaster fo' the 
I patient- The course of e%ents reminds us of the common sa'VTng 
^^ong the laitj, that the operation was a success but th'* pa 
flent died Transfusion rna\ possibl) offset this drawbaov- I 
hai'e tried it m desperate cases and although no Sreal 
unpnnanent occurred m them, >et there were no untom^ 
symptoms entaaed, and this measure mas if properh , 

oSas some promise in the luture. Plasmapheresis the mtth o 
Weeding, centnfugmg out and mfusmg the red blood-coTr— ® 
thus elmanatmg the plasma which is suppo^ 
tone substances responsible fo" anemia has up to the 
not pros-td to be of s-alue.* Bleedmg foUerwed bs 
“ 53 } as thei are earned out todas, would 
the adiantages of plasmapheresis and m addmciU- swr; 
certain of the drariiacks of the latter pwKedurc- ^ __ 
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valuable adjuncts, and are as useful today as when they weie 
first instituted 

Acidosis — It IS at present generally acknowledged that aad 
osis occurs in many cases of very severe nephritis as a result oi 
insuffiaent kidney action ^ This form of aadosis is radically 
different from some others, masmuch as there is no overproduc 
tion of acid, but a defiaent ehmmation, entailing an accumula 
tion within the body Mamott and Howland* have shown how 
an mcrease of phosphates withm the body may be responsible 
for the condition, and how this is assoaated with marked renal 
msuffiaency 

The treatment of aadosis m nephritis is in many respects 
like that of uremia, with which it is so often assoaated The use 
of flmds m stimulating diuresis and starchy food to mininure 
protem metabolism is as strongly mdicated here as there, and the 
details need not be repeated Mamott and Howland have ad 
vocated the administration of calaum as an aid to the ehnuna 
tion of phosphates This may be employed with impunity 
Bicarbonate of soda as an allnh to reheve the situabon should 
be used with caution Smce the kidney holds back the alkah, 
instead of an aadosis, an alkalosis, which is not m the least 
desuable, may follow Either by notmg the chmcal symptoms, 
espeaaUy the depth of breathing, or what is much more prd 
erable, judgmg by means of the COj tension m the alveolar air 
or the quantity of carbonate in the blood, the amount of alkah 
adimmstered is controlled Unless the faulty ehmmative powa- 
of the kidney is corrected there is usually very httle hope, though 
an occasional marked case of nephritic aadosis can be saved 
even if only to hve an mvahd’s life subsequently 

In the foregomg, one phase m the treatment of nephritis, 
that of retention, has been discussed It is possibly this aspect 
of the disease that appeals to the chmaan more than any other 
However, there are other sides of this problem that are of equal 
if not greater importance The findmg of the cause and its 
eradication is beginmng to receive the attention it deserves, and 

* Palmer, W W , Medical Clinics of North America, November, 1917, 6S9 

’ Marriott, W McK., and Howland, J , Arch Int Med , 1916, xvu, 708- 
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m a few instances yielded brilliant success, the discovery 
of the nature of the toxic process that is responsible for many 
of the bodily changes, and possibly those in the kidney itself, 
still remains a matter of conjecture, and its control naturally 
cannot even be attempted It is in work along these two Imes 
that the greatest and real success m treatmg nephntis will come. 
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RECURRING MENINGOCOCCIC MENINGITIS 

Report of Seven Cases of Meningococdc Infection Rectimng 
Within a Period of Four to Sixteen Weeks Following Recovery 
from the First Attack. Mode of Origin of the Second Attacks 
Symptomatic Expression of the Pathology of These Second 
Attacks Origins of Reinfection. Full Discussion of Treatment. 

Op importance in connection with the general question of 
immunity to meningococcus infection is the study of recurrences 
relapses, and remfections Two, three, and ev'cn more attacks 
of mcningococac meningitis in the same mdrvidual ha^e been 
described Usually these have occurred within a few weeks or 
months of the primary attack Recurrences and recrudescences 
really form part of the irr^ular course of many prolonged cases 
^d require no particular comment. Attacks occurring after 
longer mtcnmls of time, intervals of several Meeks or months, 
deserve speaal study because of their bearing on the question 
of immumty and upon the development of prophj lactic meas- 
With this m view we report 7 cases of mcningococac 
infection recumng within a period of four to sixteen weeks fol- 
lowing recovery from the first attack Six of the 7 cases arc 
2*2 per cent, of an epidemic of 265 occurring at Camp Jackson, 
South Carolma One is from the Base Hospital records of 
Camp Gordon, Ga , for which wc are indebted to Dr H 0 
Woscnthal, formerly Captam, M C , U S A 
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Case I — ^The patient, W A , No 4773, was admitted to tie 
Base Hospital January 12, 1918, witli symptoms and physical 
signs of a severe cerebrospmal menmgitis Memngococa were 
found m the spmal fluid Under active treatment, m wbci a 
total of 210 C.C of antimeningococac serum were given into 
spmally and 45 c c intravenously, recovery ensued During tie 
course of the menmgitis mumps developed from which the 
patient recovered without any comphcations The patent Ik- 
came free from fever January 21st He was discharged to duty 
on February 11, 1918, complammg only of stftness m the 
knee and showmg exaggerated reflexes 

On February 25, 1918, the patient was re-admitted to the 
hospital with a history of sudden onset of severe headache, cbih, 
and vomitmg the day before Examination determined the 
presence of a profuse petechial rash over the entire body U** 
skm was flushed and the ears cyanotic Marked ngidity of the 
neck and positive Kermg’s and Brudzmski’s signs were present 
All the deep reflexes were exaggemted On lumbar puncture 
the cerebrospmal fluid was obtamed under marked pressure and 
was reported to contam many pus-<ells and many intraceHulai 
memngococa Under active treatment, m which a total of 235 
c c of antunemngococac serum were given mtravenously and 
135 c c mtraspmaUy, the symptoms and signs of menmgito 
gradually disappeared and the spmal fluid became normal- 
There remamed, however, a persistent pam m the back over the 
site of tbe punctures, and limitation of motion of the lower 
extremities due to muscle spasm After treatment for the latter 
condition m the orthopedic ward the piatient was finally dis* 
charged to his command for duty 

Case H —This patient, C H , No 4993, was admitted to 
the hospital January 15, 1918, with a history of sudden onset 0 
chillmess, shght headache, pam m the back, and fever Ctei 
the foUowmg day he showed a profuse hemorrhagic rash and 
the picture of a severe memngococac infection, 45 c c of slightly 
cloudy spmal fluid were removed m which the menmgococcus 
was found The blood-culture was negative Under treatment, 
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m which a total of 180 c.c. of antimeningococcus serum were 
givtn intia^mally and 60 c-c. intravenously, complete recovery 
occurred The only complication was arthritis of the right knee. 
On March 12, 1918, after having had a normal temperature from 
January 26, 1918, he was discharged to duty apparently m com- 
plete health 

On March 16, 1918, four days after discharge from the 
ho^ital, the patient was re admitted <x>mplainmg of occipital 
headache and weakness The temperature was 99 4° F and the 
aeck slightly rigid No other signs or symptoms were noted 
Hhe gaicral condition remamed the same until March ISth, 
''hoi increased rigidity of the neck, shghtly positive Kemig’s 
and Brudzmski’s signs were found On lumbar puncture 10 c-c. 
of dear fluid were removed, which was reported to contam 400 
cells per C.C., increased globulin, and n few Gram negative mtra 
tsDular diplococca. After the patient was desensitised 135 c-c. 
of antunemngococac serum were given mtravenously and 30 c-c, 
intraqiinally The next day a nght facial paralysis developed 
Active treatment by mtravenous and mtmspinal mjeebon of 
aotuneningococac serum was contmued The patient did nrt 
respond to treatment, became progressively worse, and 
^^arch 29th, thirteen days after the recurrence of symptoms. 

At necropsy, March 29, 1918, the central nenous S) stem alone 
erammed. Bram On openmg the dura there was esra^ 
of a large amount of cerebrospmal fluid The ^ 

hi color from congestion of the superfiaal blood ves^ 
slight flattening of the convolutions and a smal 
pus over the upper part of the bram Thick, puru cn 

tovered the under surface of the bram There was a large amount 

of fluid in the lateral ventricles and m the fourth ' entncie. 

Case m-The patient, G C. No 3843, was 
the hospital December 25, 1917, with history of a 
of severe frontal headache, chill, and vomiting a 
athnission Eianunation detennmed the lumbar punc- 

and signs of a moderately sc\-crc meningi^ nressure was . 
Itire doud) cerebrospinal fluid under mari-cd pri^ 
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moved It contamed many pus-cells, but no micro-organisms 
The patient was treated with mtraspmal injections of anti 
menmgococcus serum only, and the symptoms and signs of tk 
menmgitis gradually disappeared There was acute cellulitis 
of the palmar surface of the left hand with abscess A marked 
and persistent weakness of the right forearm and a shght bilateral 
deafness resulted from the attack Dunng this primary attad 
the fever lasted but four days Convalescence, however, ivas 
prolonged and marked by vertigo, weakness, deafness, and ex- 
aggerated reflexes On February 13, 1918, the patient was 


transferred to the orthopedic ward 

On February 17, 1918, the patient suddenly developed agam 
the climcal picture of menmgitis Marked rigidity of the ned, 
Kernig's and Brudzmski's signs were present On lumbar punc- 
ture 60 c c of cloudy fluid were removed, which contained 
numerous pus-cells but no micro-organisms A very stormy 
penod ensued m which the patient had maniacal attacks, ei 
treme opisthotonus, and a temporary paralysis of the bladder 
There was dehnum and a psychosis with hallucinations and 
delusions, great loss of weight, and development of an acute 
hydrocephalus At one tune the patient ceased breathing 
First Lieut S A Cobb, M R C , performed immediate spinal 
puncture and manipulated the head vigorously upon the neck 
After a few moments there was a sudden spurt of spmal fl 
through the needle under great pressure, and at once breathmg 
was renewed Spmal punctures were repeatedly made and active 
treatment with mtravenous and mtraspmous mjections of anti 
memngococac serum was given The menmgococcus was dem 
onstrated m the cerebrospmal fluid for the first tune on Feb- 
ruary 26, 1918 The cerebrospmal fluid changes as well as the 
chnical picture of menmgitis persisted until March 12th, when 
improvement began and contmued until entire convalescence 


Case IV —The patient, T W , No 7918, was admitted to 
the hospital March 18, 1918, with a history of sudden onset, 
on March 12th, of frontal headache, chill, vomitmg, and pains 
m the head and neck On admission the temperature ^vas 
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103® F , the pulse 100 The patient was unconsaous, unable to 
answer questions, slightly delinous, and vomiting He was 
weak and pale and m poor general condition There was sti5 
ness of the neck, positive Kemig*3 and Bnidzmski’s signs, and 
an extensive petechial rash On lumbar puncture 30 c,c of 
doudy fluid were removed under marked pressure. It contained 
many pus-cells and a few Gram negative diplococa, 20 c,c, of 
antiserum were injected intraspinally and 120 c c. mtravenously 
In thirty minutes a marked urticanal rash appeared over the 
whole body The patient was m very poor condition. 

On March 14th the patient was consaous, rational, and 
drowsy The general condition was very much improved. 

Under further active treatment, m which a total of 385 c c, 
of antunemngococcus serum were given intravenously and 75 c c 
intra^inally m a penod of three days, the spinal fluid became 
dear and the symptoms subsided 

On March 22d the patient was up and about without com 
plaint, excepting weakness 

On March 26th the patient vomited dunng the night, had a 
chin and very severe headache, with a temperature of 99|-° F , 
mid a pulse of 104 There was rigidity of the neck and exag 
flcrated reflexes, but no rash By lumbar puncture 55 c,c. of 
\'cry doudy fluid under marked pressure were removed Active 
treatment was again started, and m two days, dunng which 120 
c c. of serum were given intravenously and 50 c.c, mtraspmall}^ 
convalescence was again established and the patient was later 
transferred to the Convalescent Dmsion 

He was entirely free from fever March 26th to Maj 23d 
On April 13th a note stated that all the deep reflexes were ex 
ttggerated and eq[ual except that the right abdominal was more 
acti\’e than the left. The patient complained of slight pain m 
the nght hip He was unable to bend forward because of stiff 
^css of the lumbar spme. 

On May 23d there was recurrence of fe^ cr to 101 2® F , with 
cadache, ngiditj of the neck, and \'omiting On lumbar punc- 
ttirc doudy cerebrospinal fluid imder pressure was rcmo\'ed 
t Was reported to contain manj pus-cells and no organism^ 
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A blood-culture taken at this tune was negative Treatment 
With antimeningococcus serum, ot which a total of 490 c,c. vroe 
given intravenously and 155 c c mtraspmally, resulted in a 
return of the cerebrospmal fluid to normal and a subsidence o( 
the symptoms withm six days, except a residual weakness and 
shght atrophy of the lower extremities, with vasomotor disturb- 
ances and painful cramps — ^the undoubted result of local men- 
ingitis, local imtation from serum, and repeated lumbar puncture. 

Case V— The patient, C R, No 6230, was admitted to 
the Base Hospital February 5, 1918, with a history of having 
had on the previous evemng a chill followed by headache and 
later vomitmg On admission he was acutely 31, with dyspnea 
and cyanosis present The skm showed numerous petechial 
spots He had ngid neck, a positive Kermg’s and Brudzinshs 
sign, and absent patellar and Achilles’ reflexes The tem- 
perature was 103° F and the pulse 84 On lumbar puncture 
60 c c. of milky flmd were withdrawn, which was reported to 
contam many pus-cells, but no organisms Under active treat 
meut with antimenmgococcus serum, of which a total of 180 ac. 
were given mtravenously and 85 c c mtraspmally, a prompt sub- 
sidence of the chmcal symptoms of memngitis and return 
the flmd to normal occmred At no time were menmgococa 
found m the cerebrospmal flmd The blood-culture was negative. 
One week after the mitial symptoms of meningitis the patient 
was convalescent He was disciiarged to duty March 2, 1918 
On June 28, 1918, the patient was re-admitted to the 
Hospital with a history of havmg been seized the day before wi 
frontal headaciie, nausea, and vomitmg On admission be was 
acnitdy ill and complained of severe frontal headache The 
mentahty was not unpaired A roseolar, macular rash was 
present on the upper chest and a few scattered petechi® were 
present on the shoulder and the pelvic girdle and on the abdo- 
men and lower extremities The neck was rigid and the tendon 
reflexes were exaggerated and ill-balanced Kemig’s and Brud 
zmski’s signs were positive On lumbar puncture 70 c-c of 
cloudy flmd were withdrawn under marked pressure R 
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Case Vn — F , No 34,479, Base Hospital, Camp Gordon, 
Ga Patient states that he had spinal meningitis wble m 
France, that he was unconsaous for six weeks, that his spine 
was tapped twenty-six times, that he was given serum about 
thirty-three tunes, and wms not out of bed imtil December 18, 
1918, and that he had a left sqmnt at convalescence On March 


2, 1919, after bemg returned to Camp Gordon, the patent had 
chills, fever, headache, and general malaise, and on March 4, 
1919, he was admitted to the hospital m a hystenc condition, 
throwmg hunseh about and moamng, his neck was ngid, the 
Isnee-jerks were absent, and there was no Kemig’s sign There 
was a left external strabismus, pupils equal, and reacted to 
hght Lumbar puncture revealed a turbid fluid with a pure 
culture of Gram-negative diplococa Organisms were also 
found on smear, globuhn three plus, cell count 720 Recover)' 
was prompt with mtraspmal and mtravenous serum treatment 
Discussion — ^The mode of ongm of these second attacks is 


unportant They may be considered reinfections from withoutor 
from withm While the former is possible as a result of infection 
with a different type of memngococcus, as suggested by Professor 
Zinsser, the latter seems more probable In his discussion of 


reinfection of the merunges Dr Flexner remarks that this arises 
doubtless “from some protected, because bttle accessible, actn.'e 
focus m the merunges or ventricles ” Necropsies of prolonged 
cases or of convalescents from menmgitis dying from other dis- 


eases throw hght on the source of these reinfections The men 
lugococac exudate m the subarachnoid spaces is absorbed slowly 
It imdergoes a mucoid or gelatmous transformation and for 
several weeks after active symptoms masses of rather clear, 
lellyTike substance mixed with more or less organised fibrmo 
purulent exudate may be found over the base of the bram, about 
the lumbar part of the spmal cord and cauda equma, less fro- 


quently on the choroid plexus and m other parts of the ven 
tncles Such slowly absorbmg exudate is probably the cause of 
the^ persistent S3Tnptoms followrmg ordinary cerebrospmal men- 
mgitis Vasomotor disturbances, headache, emotional msta- 
bihty, muscular weakness, poor nutation, altered reflex activity 
may all be symptomatic expressions of this pathology 
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In addition to this more or less expected menmgeal condi- 
tion, foa in which memngococa may be walled off and from 
which reinfection may arise are the accessory smuses of the nose 
which at necropsy frequently contam pus with memngococa 
The jomts, the pencardium, the eye, the tmddle ear may act m 
a sunilar way as ongins of reinfection A certam amount of 
general systemic disturbance may result from a persistent focus 
of mfecbon m any of the regions named With local treatment 
of these lesions by serum or by surgical measures these sympi- 
toms promptly disappear One of the important dubes of the 
medical attendant is the search for and the appropriate dealing 
with such local residuals. 

It IS of further mterest to note that with the possible excep- 
tion of Case VI these 7 cases with recurrent attacks were very 
ill with the p rimar y attack, and had abundant serum treatment, 
to which they responded satisfactorily No second attack oc- 
turred m on aborUve case or m one which did not receive what 
is now considered by us an adequate amount of specific anti 
strum An eiplanabon of the lack of lasbng immuni ty m these 
cases suggests itself Immuni ty m mdividuals treated with 
large amounts of antiserum is largely if not cnbrely passive In 
the presence of a readily available antibody the specific anb 
body producing mechonian of the pabent’s own tissues may not 
be called mto play, but may r emain idle, Wfith the exaebon 
or destruebon of the borrowed antibody numbers of less acces- 
sible or more resistant memngococa which have been restramed 
from acbvity by the presence of the hostile substances may 
osain mvade the tissues, which, because they have not been 
called upon acbvely to repel the mvader, are not well prepared 
to deal with ib In brief, passive immunizabon carries with it 
the menace, however remote, of recurrent attacks. 

A logical basis lor the use of vaconcs durmg convalescence is 
thus established The active immumty, doubtless gamed by 
their use, would seem to reduce the habihty to recurrences, 
"bhree to five mjeebons at five-day mtervails of 50,000,000 to 
200,000,000 killed memngococa, preferably "autogenous" or at 
least of the same type as that harbored by the pabent, arc to be 
advised 
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THE VALUE OF CHEMICAL BLOOD EXAMINATIONS IN 
DIAGNOSIS, PROGNOSIS, AND TREATMENT OF SOME 
CONSTITUTIONAL CONDITIONS 

With Presentatloii of Illustrative Cases of Addosis, Uremia, 
Interstitial Nephritis, Essential Hypertonia, and Parenchy- 
matous Nephritis 

October, 1919 

Ik order to emphasize the importance of chemical blood 
cnmunationi to the general practitioner 5 iUustiatave cases will 
be presented The first case is one of aatie aetdosts in nephntts, 
showing the importance of testmg the carbon dioxid content of 
the blood, the second, one of urctma, demonstrating the value 
of creatinin determination in the blood as a prognostic sign, the 
third, a case of cssentuil hyperiotna, demonstratiDg the importance 
of estiinatmg the amount of nitrogenous retention m the blood 
in order to establish the diagnosis as distinguished from that of 
IntcTEtitial nephritis, the fourth, a case m which a diagnosis of 
essential hypertonia had been made clinically, but which, from 
the laboratory reports of the blood, proved to be a critical case 
of intersltUal nepJirths, and the fifth, a case of pure parencJty- 
niatous nepJmlts, in which the diagnosis was established and 
®ade favorable by the demonstration of a lacL. of retention of 
Nitrogenous waste products in the blood 

You will recall that the normal findings m the blood are as 
follows 
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The blood findings m each case presented will be copied on the 
blackboard underneath these figures, for purposes of ready 
companson 

The first patient, who has kindly consented to come here, 
does not look as he did upward of three years ago, when he was 
brought to the hospital, unconsaous, with a history of having 
had convulsions At that time he presented the clmical appear 
ance of a patient in coma, with a rapidly fatal prognosis 


Case I — W A C , aged forty-mne, Irish, an agent by occn 
pation, admitted to the hospital January 15, 1916, with a history 
that he had been treated for influenza for five days before adnus- 
sion to the hospital, that he had been confined to bed with head 
ache, drowsmess, and some impairment of vision, that two days 
before admission dyspnea developed, the urine was examined, and 
the patient told that he had kidney trouble, that he completdy 
lost his sight the day before commg to the hospital, and on that 
afternoon was foimd m convulsions biting his tongue 
Preoimis History — ^Bhs friends stated that for the past 
months he had suffered from nocturia and insomnia, that fof 
three weeks he had complamed of palpitation, headache, and a 
shght cough, and that for two weeks his vision had been ^ 
paired and be had suffered from dyspnea and vertigo 
friends said that he had been dnnkmg heavily and had com 
plamed of loss of appetite and vonntmg after taking food 
P hysical Examination — Revealed cyanosis, dyspnea, twi 
mg of muscles, edema of eyehds and sclerae, bps blue, tongue 
swollen, orthopnea, pulmonary congestion prostenorlyi uiyU" 
carditis, and edema over the sacrum There was no edems o 
the extremities and no rigidity of the neck His blood-pressure 
was 210 


Laboratory Findings — Upon admission the urme was grea I 
decreased m amount, contamed a trace of albumm and numerous 
hyahne, granular, and waxy casts On successive urmary ex 
armnations a moderate amount of albumm was found, as w 
as a few casts The blood showed secondary anemia with s 
shght leukocytosis The phenolsulphonepthalem test was 3 
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55 on t^vo e ramir i a tjons The Wassennann reaction ^ras 
negative. 


Bhcd Cherruir^ 
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19 
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2/1/1916 

19 

2 8 

2 0 

0 3*0 


(After da.) 

5/26/1916 

12 

4 S 

1 8 
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(Afttrda.) 

6/11/1918 

16 

4 4 

1 8 

0 152 



The COi content of 22 m the blood estabLihed t:re dhrnoss 
0 aadosis and indicated the form of treatment. 

— Acute aadcsis occurring tr cn ccuU e=n:rr*iciL— - 
^chonxc inUnlUial nethnUs 
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Remarks —Here is a patient who was brought to thehospili 
in coma foUowmg a convulsion, clinically uremic, but from 
blood exammation shown to be compheated by a severe aadoai 
From the clmical findmgs and typical history the piugnoas ca 
tamly looked bad, and had it not been for 
m the chemical blood exammation, an unqualifiedly bad prog 

nosis would have been given oUlinnsh 

The sigmficant pomt of his blood chemistry was that « 

he was retaimng a quanbty of “^^enous ® ^ ’ 

was not a fatal amount Our expenence 

tients with less than 5 mg of creatimn m the oo > ^ 

that those havmg more than 5 mg g^erally 

clue to the treatment was obtamed by findmg 

tent m the blood, which showed the case to e o ^ 

aadosis Patients with less_^an_^amount 7 ^ 

other words, the findmg of a moderate amoun 

tention with a very marked aadosis mdicated a r ^ 

able prognosis, and also showed the immediate necessity 

mimstermg large quantities of alkahes 

Before his dLcharge the patient had a normal blood 

the aadosis havmg been neutralized For ^^since that 
discharge the low protem diet was contmued, ^ 


discnarge tne low protem oiet wa* ^ 

time (about three years and nme months) the ge 


ume uaree yeaxs iuiu uxuu 

domg very much as he pleases, even smokmg j. jjj(} 

has been perfectly well dunng all this period, an 3S 

flu CLtl!fl.clc j ^ SV^^P" 

In passmg, it may be said that dyspnea is a car 

tom of acute aadosis, the digestive upsets are 
as they are met with m other conditions In fact, i ^ 
say that unless attributable to heart decompensation, 
nea m advanced nephritis is practically always m ^ 
aadosis This pomt has an important bearmg on ^ 
ment The dyspnea of nephritis may be reheved by giving 
hes imtil the aadosis is overcome 


Case n — ^The second case is one of chronic 
proved fatal The history is as follows J W , aged thirty 
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The blood-pressure vaned between 225 systobc and 100 dias- 
tobc as extremes 

Course and Treatment —Upon admission the patient m 
placed upon a diet nch in milk, cereals, vegetables and cooM 
fruits, containing 40 grams of protem, alkahne ash n, 

15 mg of .ron, immstog 22J8 calones When the 
hjs blood increased, tie protem content m the tit't I® 
reduced, giving him at tunes a cornstarch blanc-mange , 
sistmg exclusively of carbohydrates 

It was mlerestmg to note that the -“tnm and 
blood would drop when upon this very restneted diet, h . 

It was always impossible to reduce the creatmin ow ^ 

In addition to the dietary regime he receiv^ .mEaboffi 
symptomatic treatment for uremia, includmg co omc 

and general hygiemc measures uiasmucli as 

Remarks —Mr W attracted particular mterest ina^ 

he was referred to the hospital as a case of gastro;;^ 
order He had been treated symptomatically for 
mg, constipation, and bihous headaches He cona ^ 
self primarily a stomach case The fact that 
fermg from chrome uremia was first noted by the ^ ™ ^ 
theu routme chemical blood exarmnations They ma e 
prognisis after theu first exammation which show a ^ 
content m the blood of 8 3 mg The patient so great y ® ^ 

under treatment that he wished to leave the hospit ^ 
sume his former occupation, and m order to keep 
hospital under observation he was given the work o ^ 

He constantly protested that he was perfectly well an 
get to work After bemg m the hospital about two m 
without any apparent cause he suddenly developed uremia, 
died m uremic convulsions within forty-eight hours 

The gravity of this case would not have been appreem ^ 
it not been for modem laboratory methods Before ^ 
blood chemistry many cases of this character were disc 
from the h ospitals markedly improved, and then suddenly 
a fatal uremic convulsion a few days after gomg home o 
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of the cases -with “death undetenmned” undoubtedly belong an 
the category of unrecognized cases of uremia. 


Case UL — ^The third case is presented to demonstrate the 
importance of chemical blood examinations m making an accu- 
rate prognosis m cases of high blood pressure. 

H. B , aged thirty-eight, married, Irish, housewife, admitted 
to the hospital October 1, 1917, complaining of hot flashes, 
vertigo, headaches of maeasing seventy, particularly m the 
ocopital region. The patient also suffered from obstinate con- 
stipation and general abdominal distress She was neurotic, 
datable, and given to worrymg All of her symptoms were m- 
tcmnttently progressive over a penod of three years 

Pranous Etstory — For seventeen years previously the pa- 
tient had suffered from nervousness, and had had frequent ner- 
vous headaches with considerable gastxo-mtcstinal disturbances, 
consutmg of hyperaadity and constipation. 

Pamtly Btstcry — ^Negative 

Physical Examination — Revealed teeth poor, with several 
^^^issing, tongue clean. The heart was enlarged to the left 
3 cm , sounds at the apex accentuated, Pj accentuated and 
£rcater than A*. Lungs and abdomen were negative Vancose 
vans of the legs, particularly on the left The eyes showed 
temporal pallor and congestion of nasal side, the retinal \es3el3 
^ere of normal caliber, tortuous, deep carmin m color, the 
choroidal vessels were moderately congested An ocular diag- 
tiosis of bilateral retinal venous hyperemia with no e\adcncc of 
^Venosclerosis was made 

Laboratory Findings — Aside from an occasional fomt trace 
of albumin, the urme was normal throughout her stay in the 
hospital The phcnolsulphonephthalein output was practically 
normal The blood was normal Examination of the stools and 
Wassermann reaction were both negative 

Flood Chemistry 


Urr* N Urfc CrttlWa. 

10/5/1917 u 1 5 S 3 1 0 126 
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Diagnosis Essential hypertonia imthout emdeiice oj tnlersli 
^ m nephritis (The excess of unc aad in the blood might indi 
cate an inapient nephritis ) 


Date 

Sritoiic, 

DUstoGc. 

Blood Pressure 10/1/1917 

2S8 

514 

10/4/1917 

245 

ISO 

10/5/1917 

250 

140 

10/7/1917 

240 

120 

10/9/1917 

170 

100 

10/12/1917 

175 

no 


ottrse and Treatment — ^The patient received the r^ai 
ospital diet, saline catharsis, warm baths, rest, and nem 
sedatives On this regime her symptoms improved, and she 
was discharged from the hospital after a two weeks’ stay, feeliDg 
w , with a systohc blood-pressure of 175 , and a diastohc of IW 
Remarks The prognosis and treatment m this case depended 
upon the phthalem test and the blood findmgs It would have 
een impossible to have promised this patient a favorable prog 
noms Without the evidence of no retention of mtrogenous waste 
^ blood, and particularly a normal phthalem out 
pu e seventy of the symptoms would have been the same 
j „ uuic interstitial nephntis as m essential hypertonia, and 
crential diagnosis would not have been possible Without 
posihve assurance of no kidney mvolvement the patient would 
placed upon an unnecessarily restarted diet 
, connection an madent which occurred some years ago 
, ^ Practice of a promment physician here m the aty may bo 
ti iT consulted by a man about sixty for essen 

f-nm^ * ^ same symptoms as this case presents, who was accus- 
ctm ° off on his yacht for weeks at a time, dunking and 
vrrp ^ The physiaan gave him the customary ad 

enf ^ unless he reformed his ways, gave up alcohol, 

withm ^ ° hved a moderate sane hfe, he would die 

man Some four years later the physiaan met the 

that concerning his health The patient told bnn 

“sbU here followed, remarking that he was 

buch an error m prognosis could not have occurred 



VALUE OF CHEMICAL BLOOD EXAMINATIONS 397 


had nephntis been eliminated from the diagnosis, and its non- 
existence could have been ascertained by obtaining the blood 
chemistry That patient certainly would have died within the 
year had he been retaining nitrogenous material in his blood, as 
seemed to be mdicated bythe symptomatology and blood pressure 
In instances such as these guidance is absolutely essential 
not only m order to determine the significance of a high 
blood pressure and its accompanying symptoms, but to outline 
the necessary treatment, nnH the blood chemistry is the only 
method of diagnosis that furnishes a proper guide. 


Case IV — ^The following case fllustrates the difficulty m 
differential diagnosis between hypertonia nnd chrome 

iuterstitial nephritis 

C H., aged fifty two, married, German, salesman by occupa- 
tion, admitted to the hospital September 25, 1919, complaining 
of distress m the stomach, consisting chiefly of pyrosis, regurgi- 
tation and discomfort after eating, dyspnea on exertion, palpta- 
tion, occasional shght edema of ankles, loss of weight, nocturia, 
all symptoms mtenslfied duiing past five months. 

■Prewowj Stsiory — ^Diphtheria, mumpis, and tonsillitis in 
childhood For twenty years patient had been having attaclj 
of weakness, vertigo, headache, and nausea, usually lasting four 
to five hours, and terminating m severe vomiting About five 
years ago these attacks ceased, and the stomach disturbances 
^ted above commenced, during these five years he had been 
treated for duodenal ulcer 


Family Butory — ^Father died at seventy-one of drop^, and 
one brother died at thirty-five of acute nqihntis 

Physical Examination —Showed the heart shghtly enlarged 
to the left and heart sounds faint, high tension pulse compressed 
difficult} , the blood pressure on two succeeding examina 
trails was systolic 230, diastohc 138, and systobc 222, diastolic 
^20 The eye-grounds showed hemorrhagic reti n i ti s. 

Laboratory Findings — ^The urine was negative except for a 
amount of albumm x Ray of the gastro-mtcstinal tract 
^fied to reveal anything save hypcrperistalsis, and dela}’ed in- 
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testmal hypomotility Analysis of the gastnc contents showed 
retention (none expressed), total aadity of 60 (Ewald), free HQ 
of 11, -with a combined aadity of 28, and no blood or lactic aod. 

Blood Chemislry 

C0i(Vui style 

Dite UreiN Uricidd. Qe*tlnin. nKtM 

10/7/1919 44 51 6 55 

Diagnosis — Interstitial nephritis (detenruned 10/7/1919— 
today) 

Treatment — ^The patient will now be advised to take a low 
protem diet consisting of about 40 grams of vegetable and 
milk protems, and made up largely of vegetables, cereals, 
cooked fruits, and milk Elimination through the intestinal 
tract wiU be encouraged and his kidneys protected m every 
way 

Remarks — ^This patient has been selected to be presented to 
the class as a case of essential hypertoma The gastro-intestinal 
tract had been completely ehmmated as the seat of the trouble 
by the a:-ray and laboratory finding s In order to make the 
case complete a chemical blood exammation was made this 
mommg, and, much to our surprise, a retention of 6 mg u 
creatuun was found, together with an mcreased amount of ueea 
This fact alters the diagnosis, prognosis, and treatment He 
must be treated as a case of pure nephritis and given an un 
favorable prognosis 

Case V — The fifth case is one of parenchymatous 
m which the diagnosis was confirmed by means of the chemi 
blood examination 

N M , aged twenty-nme, Itahan, junkman by occupafio^i 
adrmtted to the hospital June 3, 1919, complaining of gradually 
maeasmg weakness for the past six months, loss of weight, loss 
of appetite, occasional pyrosis, dyspnea on exertion, pain m the 
back, nocturia, and sweHmg of feet, legs, arms, hands, and face 
mcreasmg on overeatmg or usmg salt m the food He also 
suffered from frontal headaches These symptoms were of sis 
months duration and progressive 
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Premous History — This was negative save for the fact that 
two years ago patient had suffered from edema, dyspnea, cya 
nosis, and coldness of extremities, which had responded well to 
treatment 

Physical Examtnalwn — Showed the tongue to be heavily 
coated and the breath fetid The heart was slightly enlarged 
downward and to the left, Pj accentuated, and roughening of 
the first sound at the apei. Shght edema of the ankles. 

Laboratory Findings — The unne was shghtly low m specific 
gravity of normal, with a variable amount of albunun, granular 
and hyaline casts, and white blood-cells. The blood showed a 
moderately seiere secondary anemia. The Wasscnnann reac- 
tion was negabve. The phenolsulphonephthalem output was as 


follows 

Percest. 




IWcoat. 

4/IS/I9 

23 

7/5/19 



51 

(i/31/t9 

4t 

9/2/19 



52 

T/J/19 

61 





Blood Chemistry 






Dto. Un.N 

Urickdd. 

CrcatlnfaL 

8BIU. 


«/S/19 22 9 



1 9 

0 102 


6/17/19 22 2 



1 7 

0 103 



Day and Ni(hi Excrtiian of Ntlrottn and Cklonds 

uaiwo . ~ 

\«i e- A— vvrmi- Ceeccat. Om. Perceat Ocoai 




So.(r 

sr 

PcrcesL 


Om. 

Pcrcxat 

Cteomi 

Day 

230 cx. 

1028 

2 93 

27 5 

1 04 

0 56 

27 7 

0 20 

Nijht, 

565 C.C. 

1020 

7 68 

72 5 

1 35 

1 46 

72 3 

0 26 

Total 

M5 cc 


10 61 



2 02 




The blood chlond oo 10/7/19 waj 0 630 fW cent 


^tiignosis — Chrome parenchymatous nephntts 
Course and Trealmenl paUent ttm placed upon the 
standard parenchymatous diet, with all food salt free, consist 
mg of cocoa, milk, matxoths, butler, cereals, such as cream of 
wheat or ncc, baked potato, sugar, cream, and stewrf pr^ 
or apricots This diet contains protein, 49.52, fat, 103 
l)oh>-dratcs, 352 56, and furnishes a total of 2414 calo 
a nutritlse ratio of 1 93 Fluids were restricted 
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tifent IS still m the hospital and has shown a gradual but steady 
improvement 

The important pomt m the dietetic treatment is the lumla 
tion of the mtake of salt and water It is not only unnecessary 
to restnct the mtake of protem, but an mcrease m the amount 
of protem is actually mdicated m certam instances, more par 
ticularly m those cases m which the blood becomes so impover 
ished m its content of serum albumm and serum globulin that 
edema results In cases of severe anemia a rapid administrafaon 
of protem by means of a blood transfusion is advisable. 

Remarks — ^In a case like N M it is important to know 
whether the patient is havmg primarily a parenchymatous 
nephritis, or comphcated with it an mterstitial nephntis Are 
the kidn^s imable simply to eliminate salt and water, or are 
they impermeable also to mtrogenous waste products? With 
salt and water retention only the prognosis is good and no 
stnction of mgested protem is necessary, but with the retentiM 
of nitrogen the prognosis is less favorable and a diet restncteo 
m protem is important The phthalem output, as noted in the 
table, vaned from 23 to 61 per cent 

SUMMARY 

In concludmg, the foUowmg pomts should be emphasized 
(1) The estimate of the carbon choxid content of the blood m 
suspected cases of aadosis, particularly where dyspnea is s 
promment symptom (2) The testmg of the blood for the 
amount of creatmm as a prognostic sign m cases of urenus- 
(3) The diagnostic detenmnation between essential hypertoi^ 
and chrome mterstitial nephritis by examining the blood for ® 
amount of mtrogenous waste products (4) The analysis of the 
blood for its salt content m estabhshmg the diagnosis of un 
comphcated parenchyrmatous nephritis 
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RADIUM THERAPY 

The Phytiologic Action of Radium Cases Ulnstratlng the 
Value of Radium Treatment 

October, 1919 

Gentlemen 

As a preliminary to our clinic today I will give a bnef history 
of radium and its relation to mediane The discovery of radium 
was not a mere acadent or a chance chemical discovery, its evo- 
lution was dependent upon much soentific effort, beginning many 
years ago To Lenard the credit must be given for the opening 
of this new chemical progress, and his work on the cathode ru)^ 
was undoubtedly productive of oiough interest to have slimu 
fated the discovery of the x ray by Roentgen m 1895 

The rays given out from a vacuum tube through which a 
charge of cicctnaty is being passed brought to the minds of a 
number of chemists the fact that similar ra^'S were spontaneously 
gi\cn off from certain known minerals The initial work on this 
subject of radioactivity was done on the uramum group, and It 
will be remembered that about the year 1898 the world was 
much mterested m the announcement of the discov’cry of a new 
element which Madame Cunc and her husband had isolated and 
*l^cd radium 

History teaches us that every new disco\cry has always met 
with adverse cntiasm The isolation of radium from uranium 
was no exception to this rule, and «mcc Its use in mediane has 
possible a great deal of our knowledge has been shrouded 
m fokism and myster} 

' 01 - ^ 
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From the medical standpomt our knowledge is still veij 
Imuted This is not to be wondered at, because of the marvels 
of this element which have completely revolutionized phyacs 
and chemistry It is too vast a subject to have been perfected 
m so short a time Radium was first commeraally isolated from 
pitchblend obtamed from the Austnan nunes It is said that 
this source of supply was rapidly exhausted and after ineffectual 
efforts to obtam pitchblend from the Cornwall tin mines notice 
was taken of an ore named after Carnot, a former President of 
the French Repubhc This ore, camotite, is found m the Para 
dox Valley, Colorado, and contams a combination of urannniii 
radium, and vanadium 

Until 1910 the m inin g of this ore was of particular inters 
for its vanadium content, the vanadium being extracted and used 
as a ferro-vanadium alloy m the manufacture of vanadium steel 
Until 1910 camotite had been shipped from our Colorado mines 
to France, England, and Germany, where the radium v?as also 
extracted and sent back to this country and sold at tremendous 
profits Later, compames were formed m this country, and 
the present most of the radium for the world market is extract 
here 

For a tune after its isolation rachum was of mterest 
from a physical and chenucal standpomt, and it has been sta 
that the reaction ccaused by carrymg a tube of radium m hi5 
pocket was what first attracted Becquerel’s attenbon to its poS" 
sible use as a destructive agent m the treatment of cancer 
Rutherford says “The term ‘racho-active’ is apphed to a class 
of substances such as uramum, thorium, radium and its com 
pounds, and these possess the property of spontaneously emitting 
radiations capable of passmg through plates of metal and otk® 
substances opaque to hght ” They also have the secondary 
action of affecting a photographic plate and the power of dis 
chargmg electrified bodies 

The alchemists of the Middle Ages beheved in the transtnuta 
tion of the elements, m other words, they beheved it possible to 
transform elements from one chemical class mto another I® 
those days lead, silver, and copper were all sjioken of as “imptif® 
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gold Thar theories of transmutation have aroused wide m 
terest m future possibihties, and the powers of radium through 
atomic transformation into different substances have led many 
chemists to beheve that these old writings may sometimes be 
recognized as propheaes. 

Ur anium , the mother of radium, has an atomic waght of 
and the period of its average life is estimated at aght 
biihon years Pure uranium freshly prepared emits a feeble 
alpha radiation and disintegrates into Uranium II This has an 
atomic waght of 234 This element is supposed to have a life 
period of two milhon years Uranium H dismtegrates mto 
uramum X. The life of uranium X is 35 5 days, Uramum X is 
S'lpposed to disintegrate mto lomum, the life of this element is 
supposed to be about one million years. At present we know 
httle about it, but its dismtegration product is radium 
The atomic waght of radium is 226, and its life period is about 
twenty five hundred years We may add that if radium had no 
powers of dismtegration it would be of very httle value to us 
from a medical standpoint, as radium itself is practically ray less 
From the first disintegration product of radium — the cm ana 
tion — we attam all its therapeutic values Radium is con- 
stantly dismtegrating this gas, known as ‘Thnanation ** the life 
of which is about five and fifty five-hundredth days, and from 
this we obtam alpha rays 

The emanation dismtegrates into what is known as the 
“active deposit of rapid change,” and from radium A, B, and C 
we obtam our Alpha, Beta, and Gamma ray^, the activity of 
which gives our entire therapeutic action in disease Further 
dismtegration products are known as radium D, E, and F, and 
arc spoken of as “the active deposit of slow change " To illus- 
batc I am holding on this platter a tube of radium containing 
too milligrams of radium bromid The salts used in the treat- 
ment of disease m combination with banum are bronud, chlond, 
carbonate, and sulphate. ^\^th proper protccUon we may use 
*^ium in two ways first, by applynng the radium tube directly 
to the surface to be treated, second, this lube may be broken 
and Its contents carcfuUj dissol\*ed in a solution of distilled water 
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to ■which a small amount of hydrochlonc aad has been added, 
and each day the emanation is pumped by a mercury - 9101 ® 
pump and compressed mto mmute capsules •which may be ap- 
phed to the surface ■which is to be radiated As to the thera- 
peutic action of either method, our results are the same, butmtl 
a large amount of radium it is safer to use the emanation method, 
smce the tubes are apt to be lost through carelessness or they 
may explode and cause the loss of the radium 

We are employing m tbr*; hospital the small tubes of radium, 
and for protection against their possible explosion ive have de- 
■vised a permanent protector of brass 1 millimeter m thickness. 
This tube contains radium bromid salt and, as I have showi 
you, this radium m equihbnum is constantly eimtting the 
Alpha, Beta, and Gamma rajis, these rays are bemg thrown out 
contmually m all direcbons 

The Alpha ray is a particle of matter about one-fourth the 
size of a hydrogen atom, and it is discharged from the mass with 
a veloaty one-tenth that of hght These particles are posi- 
tively charged, and it is said that 1 milhgram of radium gwes 
off 136,000,000 Alpha particles m a second These paitides can 
be sho^wn by a small instrument called a ‘'gimthanscope, con- 
structed from a lens and a screen of zmc sulphid to which a 
small amount of radium has been added It may be of mtercst 
to you to know that this combmation of sane sulphid and radiumi 
used on lununous watches, was of great assistance m the recent 
war AH sorts of mstruments and guns were equipped wi 
this material, and owmg to this Alpha bombardment they wer* 
made lummous Our torpedo boats and airplanes 'were ah® 
eqmpped with this same material, thus avoidmg the use of bghh 
which would have proved dangerous by aUo'wmg the enemy t® 
detect 'them The Alpha rays have very feeble powers of 
tration, so sbght m fact that they have not the power to 
trate the glass of this tube 

The Beta ray is a small particle charged ■with negative elK 
tnaty, movmg at about the veloaty of hght These rays ar« 
subdi-vided mto soft and hard rays The soft rays are very ^ 
tatmg to the skm, and their p»ower of penetration is absorbed by 
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applying this screen of lead, 3 nuUimeters in thickness These 
rays are useful in all superfiaal conditions 

The Gamma ray is described as a pulsation of ether having 
an extremely short wave length These pulsations have tre- 
mendous powers of penetration, and it is necessary to use many 
inches of lead to completely absorb the rays. It is this ray that 
interests us particularly in the treatment of growths below the 
surface. 


THE PHYSIOLOGIC ACTION OF RADIUM 

What do these rays do? How do they affect disease? 

If we place radium in a bottle of water we know that the 
water in a given time, owing to the action of the rays, will be- 
come dismtegrated into its component parts, H and 0 Whether 
the action of these rays on cell life is due to their io m n n g power 
or their de-electrolizing power, we do not know, but we do 
know that penetrating through tissue cells they cause certam 
changes, the first of which is a swellmg of the entire cell The 
nucleus is seen to enlarge, and finally the cell becomes a colloidal 
mass capable of being absorbed by the blood-suppl> The 
clearest description of the effects following the appbcation of 
radium has been given by Ewing m the Journal of the American 
Medical AssoaaUon, April 28, 1917, which I wish to quote to 
you in its entirety In the material gathered m a senes of 
uterine cases at different mtervals — two of them having the 
organ removed two weeks after treatment the following 
changes leading to the disappearance of the cervix ma> be traced 
'^Within three to five days after the appbcation in the cen’ical 
canal of 300 mm of radium emanation in a platinum tube, there 
a hyperenua of the tissues, beguining exudation of li-mphocytcs 
and polymorphonuclear leukocytes, and selling of aU the cells. 
In the second week, the cords of tumor cells present a cliaraclcr 
istic appearance. The nucia arc swollen, homogeneous, and 
hypcniromatic, the cells loosened, hydropic \acuolcs 
the cytoplasm, and fusion giant ccUs form In the third wi^, 
the number of cells is greaU> reduced Many appear to suffer 
bquefaction necrosis, others arc in\'adcd and mcchanlcall> b 
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up or compressed by lymphocytes and proliferating stroma From 
the fourth to the fifth weeks, only pyknotic nuclear fragments 
or an occasional giant cell are visible, or no traces whatever t^ 
main Meantime, the stroma has been active and appears to 
take an important part m the process Leukocytes become 
overabimdant, the capillaries proliferate acbvely, and the 
stroma is transformed into granulation tissue in which numerons 
new capiUanes penetrate and excavate the tumor cell nests. 
The gathermg of leukocytes, lymphocytes, plasma cells, and 
polyblasts m the later stages of radium reaction may be extremely 
profuse, and m this respect the reaction is somewhat specific. 
Eventually the site of the tumor is occupied by granulabon 
tissue from which shght serous and cellular exudate is discharged. 
Later, epithelium grows over the denuded surface, completing 
the repair All manner of variations occur in the reaction of 
tumor tissue to radium Complete simple necrosis follows ova 
action of radium Bulky tumors may present large areas o 
simple necrosis in which cysts form by hquefaction The stroma 
as well as the tissue is destroyed, in which event extensive scar 
nng will result ” 

In the foregomg scheme of changes it would appear that pist 
enough radium had been employed to cause slow degenerabon 
of tumor cells and stimulate regenerative growth of granulabon 
tissue 

It seems to me — and I am endeavoring to teach this subject 
from the standpomt of the effect of radium on cell life— 
the fact of radium havmg the power to change cells into this 
coUoidal state capable of bemg absorbed by the blood-supply 
clearly pomts to us the place that radium should occupy m thee 
^■Py! particularly as to the treatment of malignant growths. 
Surgery is m many instances capable of removing the mahg 
nant mass, and its failure to establish a cure is due m the ma 
jonty of cases to metastasis Therefore it is our desire m this 
hospital to treat aU growths before operation, thereby destroy- 
uig the reproductive power of the cell A cell mcapable of re- 
generation cannot cause metastasis Our method of treatinent 
then, IS to give the malignant mass a thorough radiation, an 
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then, after three or possibly six weeks, remove the growth As 
nn additional safeguard after the operation we give radiation 
along the course of the scar, and all the surroundmg tissue and 
lymphatic chains for a period of three months The results in 
the past have proved to be very encouragmg, and we hope in 
due course of time to standardize this method of treatment 

I want to say a few words as to a condition olwavs present 
to a more or less degree m a patient receiving radium treatment 
This condition I will speak of os a radium toxemia The symp- 
toms are as follows There may be a rise m the temperature, or 
merely a feehng of prostration, the blood pressure may be lov, 
ered the pulse may be mcreased m frequency and sometimes a 
marked tadiycardia is present, nausea and vomitmg may 
t>ccur, and very frequently the effect is such that our treatment 
must be temporarily discontinued It is so necessary to combat 
this toxemia that I wiU read the staiuimg orders for all radium 
cases before treatment 

(1) Unnary examination, if specific gravity is low, albumin or 

casts present, phcnolaulphone^thaJem test and blood 

chemistry 

(2) Complete blood examination, consisting of counts, red, 

white, hcmoglobm, and differential 

(3) Blood pressure taken before, during, and after treatment 

(4) Complete physical examination 

(5) Pathologic specimen to be token for laboratory report 
The standing orders for all radium cases during treatment arc 

(0 Pulse taken at least every hour 

(2) Blood pressure if pulse is increased m frequency 

(3) Sodium bicarbonate, dram 1, to water 8 ounces c\'cry 

three hours, with plcnt> of fluids otherwise. 

(4) Hjpodcnnically, arsenate of iron, gr 1, strychnin 

gr , each day 

(5) Colomc imgations at least 4 quarts of sodium bicar- 

bonate solution, dram 1 to 1 pmt of water, each da} 

(6) Diet as per mdmdual 

A word os to the prognosis of these cases. The rcmo\al of 

growth by the action of the radium ra}S depends cc 
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upon Its accessibility If we have a groMrth that is saperfiaally 
easy to ray on all sides, and the patient’s physical condibonis 
good, we can judge our prognosis from this standpoint 

The first series of cases that I will show today will be 3 case 
0 vernal or spring catarrh This condition consists of a sene 
o at granules which appear on the under surface of botb lids, 
^ese cases have been sent here from the New York Eye and 
Ear Infirmary, referred by Dr Lewis A Callan This condi 
tion IS to be differentiated from trachoma 


Vernal Catarrh 

Conjunctiva of tarsus covered 
with broad flat papillte, over ^hich 
bes a bluish-white film Do not ul- 
cerate 

Papilla: persist during winter, but 
subjective symptoms subside 

Cornea not often affected 


Trachoma 

Conjunctiva of tarsus and culdesac 
covered with round hard tracbomi 
bodies, with no pavement appear 
ance Tarsus greatly tfudened. 
May ulcerate 

No amelioration of any symptona 
with change of seasons 

Cornea usually affected Pamua 


I am told that the only successful treatment for this conti- 
non is radium 


Case I —The first patient, H G , has been suffering from 
em catarrh for three years He has had numerous treatments, 
rmistmg of various apphcations and curetments of the hds, but 
nf A ^ returned worse than before He has had 35 mg 
- 3-Pphed to each eyehd for half an hour The screen 
has brass and 3 mm of rubber This tube 

thnr ^ directly to the surface after, however, we have 

^orougWy protected the eye with a piece of lead 4mm thick and 

atleastSmm ofordmarygauze 

to mw improved, as you see, it may be necessary 

to give him only one more treatment 


vernal catarrh r ^ patient, N F , has been suffenng from 

ment jind h years This boy has received one treat- 

possible for practically normal At first it was ma- 

phobia ° stand any hght due to the concomitant photo- 
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Case HL — The next patient, AI I* , has had sxmal catarrh 
for a period of two j ears. He has had two apphcations of radium 
and, as jou see, the hds are in n comparatis el> normal slate, all 
granules having disappeared Judgmg from his prcnous condi- 
tion he may be pronounced cured at this tune 

Case IV — S R., aged twentj-sescn referred bj Dr J F 
Erdmann with a diagnosis of caremoma of the tongue He came 
to thehoqntal on August 26, 1919, complaimng of pom on the left 
ode of his tongue o\ er a period of seven months. 

Famth Btstary — Father and brother both nli\e and well 
No historj of tuberculosis or cancer In the family 

Past Btstary — He had influenza m October, 1918, no other 
illness, demea venereal history 

Present CondtUcm — In January, 1919, the patient first no 
ticed a hard painful area on the left side of his tongue. He used 
a mouth wash, but received no benefit A month later a phj’s 
loan m Memphis, Tciiil, cauterized this indurated area As 
is always the history after cauterization, the lump became larger 
and the pain more severe, and since that time he has been 
rapidly growing worse His physical condition rcteals little 
aside from the condition of his tongue. As to the latter, the 
left half 13 thickened on the outer side. As you see, there is an 
ulcer about J by mches m size The rest of tlic tongue Is 
not hard to the touch, although very painful to palpation Oppo 
site to the ulcer, the last molar tooth is inclined inward to ns to 
constantly imtatc this ulcer The glands of the neck arc not 
enlarged 

In the treatment of this case our idea has liecn that 
receive radium applied dirccUy to the ulcer until siilTieirnt 
effect on the growth has been apparent, and then he will he re 
fetred to the surgical division where ns much of the tongue w 
be removed os the surgeon thinks necessary Dr Ko lert i >c 
reports 2 cases treated with radium before operation whidi arc 
still alive at the end of fifteen } ears 

On September 11, 1919, this patient rcceiied 35 mg ol ra 
dnim screened by 1 mm of brass, I mm of lead, and 3 mm o 
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rubber This was apphed for two hours After this treatment 
the pam was very much relieved and he had comparatne com- 
fort until three days ago (October 3d) He has returned now for 
further treatment, and will receive the same dosage and the same 
time of application 

The gronlh has taken on a decided softemng, and his gen 
eral physical condition is greatly improved I think that after 
the treatment today we will be able in the course of two weeks 
to return this case to the surgical chvision for operation 

Case V — ^This man, M A , aged fifty-five, was referred from 
the surgical division, with a diagnosis of caremoma of the rectum 
His chief complamt on commg to the hospital was pain in rectum 
for a duration of two months The family history is entirely 
negative 

Past History — ^Has always been m good health , no evidence 
of ever havmg had any cardiorespiratory or gastro-inteslinal d^ 
rangement, venereal history demed About twentv years ago 
patient had pam m the lumbar region following severe physical 
effort The physiaan attendmg him called it a “muscular 
strain ” At the same time he had some bleeding from his rec- 
tum after defecation This was attributed to a hemorrhoidal 
condition About a year ago he had some bleeding from his 
rectum, and felt a mass protrude after stools His physician 
sent him to a hospital where the mass was removed and he was 
advised that he needed a more extensive operation to get nd of 
the rest of the growth, but he improved so much after the 
operation that he neglected to follow this advice 

Present Illness — For the past two months he has had per 
sistant bloody mucoid discharge He has a moderate amount 
of pam and has lost much blood The surgical condition shows 
the anal margm stenosed About inches above the ana! 
margin is felt a mass which completely encircles the canal This 
hleeds on the shghtest irritation 

This man was first treated on August 1, 1919, with 35 mg 
of radium screened by 1| mm of brass and 3 mm of lead sur 
ounded by 3 mm of rubber, for twelve hours He has had 
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tliree treatments in all, and today I assure you he is a greatly 
unproved man At the last clinic at least twelve of the class 
were able to eiamme this mass, by rectal palpation, and even 
under those circumstances it was impossible to find any evidence 
of bleedmg The mass, as you may note by fechng it, is con- 
fined to the lower angle of the rectum, and is a soft and fairly 
movable mass which the surgeon remove with comparative 
case I would suggest that thU man have at least one more 
treatment with radium, and I think we may promise very httle 
likelihood of metastasis. The general condition has greatly 
unproved He complains of very Uttle pain and has no hemor- 
rhage I have even suggested that it is possible for him to do 
light work 

Case VL—The next patient, H L , twenty-seven years of 
age, is a man whom I treated at Camp Dix before my discharge 
from the army This case was sent from the Walter Reed 
Hospital, with a diagnosis of HodgUn's disease. The history 
was that eighteen months previously he noticed an enlargement 
of the left side of his neck which rapidly grew worse, and last 
January one of the glands was removed from his supraclavicular 
fossa and the diagnosis of Hodgkm*s disease was made. At 
Camp Dix he received 300 mg of radium with a screenage of 
3 mm of lead, apphed over 1 mch of ordinarj' toweling, in three 
successive treatments of ten hours each Marked impro\ ement 
resulted, and he ivas discharged from the army and relumed to 
his home in Boston Last week he returned to New York for 
further treatment, and it was discovered that a few enlarged 
glands stilJ enst m locations which had not been treated with 
radium The general appearance is one of tremendous Improvc- 
iriant He has gamed m weight, and unless wc note \cry care- 
fully both sides of the neck appear symmetne. He came mto 
the hospital last week and was Ucated with 100 mg of radium 
o\cr eight different areas for a penod of thul> hours. He 5a>'8 
lodaj that he feds much impro\cd, but it may be ncccssarj to 
g^^ e him further treatment withm the course of a month 
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Case Vn — ^This patient is a baby, J M , eight months old, 
with a congenital angioma The history is that at birth then 
was a hard raised patch, about the size of a dollar, bad of the 
ear This increased in size and became more swollen until it 
was a mass 63 mches m length and 5 mches m breadth On 
September 29th this child had 35 mg of radium applied below 
the hair margin and directly over growth with a screenageof 

mm of brass and 3 mm of rubber Where this growth has 
been treated it shows deaded improvement, and the growth 
below the hair-hne shows evidences of shrinkage 

Case Vm —The next patient. Baby R , aged two months, 
has a congemtal angioma of the upper hp This condition has 
been treated with various caustics and has become infected. 
There was a constant tendency to bleed, and the poor baby 
showed marked evidences of the previous treatment On Sej^ 
tember 29, 1919, one dose of 35 mg of radium protected by 1 } 
millimeters of brass and 3 mm of rubber was apphed for one 
hour The growth shows marked dimmution m size and the baby 
has had no bleedmg smce the apphcation It is hoped that 
only one more treatment will be required to restore this hp to its 
normal contour 

Case IX — This patient, R , a colored woman aged forty-s^i 
noticed m February of this year a lump m her breast about e 
size of a marble This rapidly mcreased m size and 
until at the present time the breast cannot be moved 
physical exammation we found the nght breast very larg^ 
infiltrated, and very hard, the infiltration extendmg to ^ 
V median hne upward to the clavicle and posteriorly to the post 
axillary hne Everywhere throughout there is a board- 0 
hardness The axillary and cervical nodes on the right 
are large and hard The patient is unable to move her right 
arm 

She was admitted to the hospital on September 10th This 
mass was divided mto three circular zones, and each zone was 
subdivided mto a space 1^ mches square These spaces were 
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treated for six hours with 100 mg of radium protected iy 3 zna. 
of lead, 3 mm of rubber, and 1 mch of towding. Tod^ 
see the breast is much softer, two carcmomatrms nodules tiad 
appeared at the upper margm of the mass base dlBZppteztd- 
The breast is much softer and smaller, and she is able to 3S7~i 
her arm with comparative freedoim Tod^ this C£ra»’ trect- 
ment will be rqieated 

What may we expect m a case that has adi'an^ to-tilh 
stage? Nothing can be done for it surgically, and our ott/ 

Is radium. I will show this patient to the dass ■ei’err two 
three weeks 

1 may add that her physical imprcr emea* ha^ Jxwp 
marked 
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moved However, I "wiU show him to you at each clinic ami 
have you watch him with me 


Case XI — ^Thisman, J L M , aged thirty-four, was refened 
by Dr Erdmann, "with a diagnosis of carcinoma of the rectum 
About SIX months ago he noticed pain immediately following 
defecation He has had some bleedmg Examination shows a 
growth mvolving the lateral right rectal wall about 2 inches long 
and 1 mch "wide Two weeks ago today he was treated with 
100 mg of radium, screened with 3 mm of lead and 3 mm. of 
rubber Today he tells us that he has been practically fttt 
from pam and his general condition is much improved The 
growth is soft and more movable, and the same treatment will 
be repeated today I expect to show him to you again two 
weeks from today 

The next two cases "WiU demonstrate the postoperative 
treatment of mabgnant growths with radium 


Case XH — F K , aged fifty, has for many years been a 
sufferer with what was termed a chronic type of indigestion 
Two years ago his physiaan diagnosed the trouble as a 
ulcer and ad"vised an operation This was put off and he 
not consult a physiaan until last June At that time e 
symptoms had grow n very much worse, and, due to bis gastnc 
retention, immediate operation was advised 

He was operated upon by Dr Charles Gordon Heyd ^ ^ 
10, 1919 Dr Heyd definitely stated that a few glands remain 
which it was impossible to remove 

He received his first radium treatment on August 4th 
consisted of five and a half hours’ treatment over the 
1 mch m diameter that had been mapped out by Dr Hevd, 
mg were used on each square He received another treatm^ 
for five and a half hours over another area on August 11th 
the 20th he vas treated again for five hours with 100 mg 
each square Since that tune he has recaved seven more 
af treatment of 100 mg , and today reports an increase of 
F>ounds m weight He has received tremendous relief, and wc 
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fed that with occasional treatments the improvement will 
continue. 

Cast XHI — J T> , aged thirty-seven, pohceman. His chief 
complaint on admission was '‘pam’* in his stomach extending 
over a period of eigh t months Childhood history negative. 
Four years ago he had an operation for appendiatis, and at the 
same time a gastro-enterostomy was done. Smce then his 
condition has not improved, and he came to the hospital on 
September 5th He vomits about two hours after meals and 
has a great deal of pam The vomJtus is yellow and watery, 
about a pmt m amoimt, and he states that it tastes like coffee. 

He was operated on the 23d of last month by Dr Hcyd, who 
reported an moperable carcinoma involving the pylorus and 
duodenum The mass is fixed and many glands are impaired in 
all directions 

As a last resort, the case was turned over to our radium ser- 
vice, and to date we have given him one treatment consisting of 
the radiation of eight squares above the tumor mass, each square 
being radiated with 100 mg of radium for six hours At the 
present time his condition seems better, and we can at least 
promise him some rehef from the constant pain that always ac- 
companies these cases 
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General Theory of Cholesterol Metabolism as Related to 
Gall-stones. Valeo of Blood Examination for Cholesterin as a 
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to Prevent Recurrence of Symptoms and the Performance of 
Donecesaary Operations 


Ix IS cnir purpose to illustrate by a senes of cases the rela- 
tionship of the cholesterol metabolism to the formation of ^ 

In the biliary tract. Hitherto the infectious theory of the form- 
tlon of biliary stones has been emphasised too greatly and 
practically dominated medicine. Since 1909, however, t 
begun to be displaced by a new conception introduced by o 
and Badmeister — that the abnonnaUdes m the cholcstero meU 
olism play an important part in the formation 
An abundance of proof has subsequently been furnish o c 
close interrelntionsbp existing between the formation of mary 


stones and the cholesterol metabolism 

It has been definitely shown that hjpercholcstcnn a p 
tbsposcs to gall-stone formation for the following 
Races whose blood is poor in cholcstcnn rarely a\ c . ! 

(2) those races whose blood is richer m cholcsicrm 
have gaU stones, (3) in states m which a phj-siologic h>^ 
cholcstcrincima occurs, such as m pregnanej, stones ar 


commonly formed 
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In the cases of groups one and two the cholesterol content ol 
the blood seems to depend on the cholesterol content of the cus- 
tomary food of the people This observation has been confinned 
m a number of experiments, because it is possible to produce in 
animals a hypercholcstcnnemia by feeding an excess of choles- 
terol bodies in the food, and even to produce small conaements 
m the gall-bladder 

The prevalent theory of the cholesterol metabobsm is that the 
cholesterol bodies are normally denved to the greatest extent 
from the cholesterol content of the food, that the latter is ab- 
sorbed from the mtestmal tract, and that it is an exaetoryprod 
uct of the hver through the bile 

In the formation of stones, the cholesterol content of the bile 
is most important The bile may be considered as a colloidal 
solution Such a solution is subject to the ordinary physical and 
chemical laws, and precipitations may follow a supersaturation 
of any of the ingredients or a disturbance of the normal equhib- 
num It IS our purpose to emphasize that in hypercholesten 
nemic states the bile may become supersaturated and true pre- 
apitation of stones may result This is shown by the fact that 
stones contaimng practically 100 per cent cholesterol are vwy 
common, these are practically always bactenologically sterile, 
the gall-bladder shows httle or no pathologico-anatomic change- 
However, it frequently happens that secondary infection t ^ 
place, and that the manifestations of the latter completely hi e 
the underlymg metabohc disturbance 

The precipitation of cholesterol m the form of stones in ' 
gall-bladder may result m the reduction to the relative norm 
of any hypercholestennemia It follows immediately, tberefo^ 
that the diagnostic value of any blood determmation is unreha 
as mdicating the presence of stones m some part of the bfliary 
tract, because a hypercholestennemia may exist before stones are 
preapitated out, whereas a second exammation may show a 
normal cholesterol content of the blood after the preapitabon 
stones m some portion of the bihary tract 

* The cholesterol content of the blood of normal persons vanes front 
to 180 mg per 100 c c. of blood The cholesterol content of normal bile 
from 0 4 to 0 7 per 100 C.C of bile 
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Id other f2cto*s Ttiuch mSueace the cholestaol met- 

sto^Ei ffTt v er v cornnjctx such 2i fchnie conditjoiis ■which re- 
hice the cholestenneioa, and athero*=deros:s, diabetes, mp . nrtTo a 
r ’^ch may increase the cholesten ngrr . t a. 
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ffloved. At the same tme an appecd-t®^' 

patient rear-ered from the operaaon there wem 
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P^ectly -relL Before the e=-teeo’ per 

inoTred that the laUcr contained l' l^— 
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themical eiammation showed to be 
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cholesterol, and that the cholesterol content of the blood livasvrtS 
within normal limits In the first place, we have a patient m 
whom the cholesterol exammation of the blood yielded no 
m a diagnostic way The explanation for this state of aSais 
is that at some time previous to the operation — possibly duniig 
a pregnancy — the patient had passed through apenod m wkdii 
hypercholestennemia v as present The latter abnormality iras 
reduced to the normal by a preapitation of the excessof cholestod 
and the resultant formation of the single large cholesterol stone 
Subsequent to this the patient had symptoms referable to tk 
stone acting as a foreign body, and because of these mamfesta 
tions the operation was performed At the tune of operation tit 
blood findin gs demonstrated that the condition of the cholesterol 
metabolism, as reflected m the blood-picture, was normal 

Case n — This twenty-four-year-old woman is a housewife, 
and has had attacks of gall-bladder cohe for the last se\'en and a 
half years, and with mcreasmg frequency The physical ei 
animation of the patient was negative At the operation a piac 
tically normal gall-bladder was found which proved to contain a 
large number of stones Some of the latter contained a prepon- 
derance of cholesterol, others had nuclei of cholesterol and ontfi 
coatmgs of bihary pigment The blood examination taken befoit 
operation showed that the blood contained 0 1725 gm of chete- 
terol per 100 c c of blood 

This case is very similar to the first Agam we have a condi- 
tion m which pre-existmg states of hypercholestennemia 
been reduced to the normal by a preapitation of stones m 
gall-bladder, actmg as nuclei, these calculi had abstracted fro® 
the bile some of the bile pigment The abnormal bypercholes- 
termemic states had completely disappeared, or the patient wns 
m a temporarily normal condition at the time of the operatioBi 
^d the cholesterol metabolism, as indicated by the blood c* 
ammation, was m a normal state 

Case Hi ^This forty-three-year-old woman has ha<l ^ 
attacks of shaip pam m the right upper abdominal quadrant"" 
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the first attack four weeks ago and the second attack five days 
ago At no time was there any jaimdice The physical 
ination disclosed some emphysema, some hypertrophy of the 
heart, a palpable liver, and a palpably enlarged gall bladder 
The temperature was 101° F At operabon a large distended 
gall-bladder was found, the contents of which mcluded bfle and 
pus intimately mixed and a ninnber of stones Cholecystectomy 
was done, but no dramage of bile was instituted Before opera 
tion examination of the blood showed 0 155 gm of cholesterol 
per 100 c.a of blood 

This case is similar to the second case, with the exception 
that a compUcation has been added Essentially the same con 
dibons prevail — that is, at some time preceding the operation 
one or more states of h 3 rperchoIestenDenua had existed which 
had been reduced to the normal by a preapitation of stones. 
These ^iparently had lam quiescent m the gall bladder for an 
ttuknown length of time until four we^s previous to admisaoD, 
when an infection had taken place and an empyema of the gall- 
hladder had resulted 

Two pomts arc illustrated by this case. In the first place, at 
the time of operation a hypercholestennemic state did not exist, 
0Jid the symptoms for which the patient sought treatment were 
not due to the stones except os they aided in m\itmg the infcc 
tion. Second, the presence of any fdirile condition can bj itself 
reduce the quantity of cholesterol in the blood We ha\ e no 
means of telling whether if the febrile condition had not existed 
the figure for the blood determination might not ha\’e been higher 
&nd have mdicatcd a hypercholestennemic state Some of the 
stones in the gall bladder had a good deal of bile pigment This 
was probably due to a secondary layering a\cr a cholesterol core, 
or to the fact that the infection caused the formation of seconder) 
railed stonea. 

Case IV— This woman is thirt) >'ear5 old and since three 
Weeks before she was admitted to the hospital she has had attacks 
of epigastnc pain, each of which lasted from a few minutes to 
half an hour At no time has she been jaundiced Except for 
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some tenderness in the general region of the gall bladder tit 
physical examination disclosed nothing abnormal At the open 
tion the gall-bladder was found to be not inflamed, but to con- 
tain a great many gall-stones, most of which had a cholesterol 
nucleus and an outer coating of bihary pigment Examination 
of the blood before operation showed a content of cholesterol of 
0 215 gm per 100 c c of blood 

In this patient we have evidence of the contmuation of the 
process which ongmally had mated a preapitation of stones. 
At the time of the exairunation the blood showed the presence of 
a hypercholestermermc state The number of stones found in 
the gall-bladder and their physical characteristics mdicate the 
probability that the hypercholestermemic state pre-existed for 
a long time either contmuously or possibly — and perhaps more 
probably — there had been a number of periods m the patient's 
life in which a h}'percholestermemic state had existed, separated 
by other penods m which the cholesterol metabolism was rela 
tively normal The preapitation of stones might have occurred 
at the end of, and might have been the cause for, the termination 
of each one of the penods of hypercholestennenua, orthedeposi 
tion might have occnirred mtenmttently when the abnormal state 
was a contmouous one, in which case the deposition of the con 
crements merely sensed to remove only a part of the excess of 
cholesterol In either case the process is evidently a purely dm 
thetic one 

A (diolecystostomy was done We present a table mdicating 
the changes m the cholesterol metabolism 
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With the discharge of bile from the biliary fistula the blood 
content of cholesterol gradually fell, until five days later the 
content measured 0 140 gm per 100 c-c. of blood At the tune 
of the discharge from the hoqntal this had risen agam to 0 1625 
gm per 100 c.c. of blood Such a depletion of the cholesterol 
content of the blood follows adequate bfliary drainage, inasmuch 
as httle or no bile reaches the intestine under these conditions and 
masmuch as the intestinal tract forms one of the main sources 
whence the normal content of bile is mamtained We shall sec 
liter that when the drainage occurs from the common bile-duct 
this depletion ran reach an extreme grade, because when the 
d^iinage is instituted only into the gall bladder a considerable 
proportion of bile esaq>e3 down the common and hepatic bile 
ducts mto the duodenum 

A number of other factors are Al«in present in this case, all of 
which have a tendency toward reducing the amount of cholesterol 
111 the blood-stream, namely the patient has been through an 
operation, which is usually accompanied by a febrile period, and 
during this period the bpold content of the food is at a mimmum 
That all of these factors are only temporary and that subse- 
quently a hypercholestennemic state may return is shown b} the 
fact that within a month after the patient was discharged from 
the hospital a hypercholestennemic state was again present, as 
shown bj the examination of the blood 

One of the complicating factors with which one has constan > 
to deal 15 the presence of obstruction in any one of the du^ 
of the biliary system The following cases will Dlustrate the 
presence of obstruction in the cysUc and m the common dua 


Case V —A forty year-old pauent, a woman has had atta^ 
f abdommal pain for two months At no time pre\iou3 to 
dmission to the hospital was she jaundiced rh\*si ex^in 
ion, hown-cr, disclosed a subictenc tint to the conjun '■a, a 
«gc In er, and a large goU bladder At the operation there 
pure hydrops of the gall bladder and a single stone wm o 
«iged m the cysUc duct The blood examin^on 
perauon showed 0 235 gm of cholesterol per 100 c c o 
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The presence of the shght icterus immediately shoivs that a 
relative obstruction is present m the common duct, and weknoif 
from our expenences that the presence of obstruction always 
causes a hypercholestennemia It is not necessary that the 
obstruction m the common duct be due to a stone, the obstmc 
tion may be due to the presence of inflammatory thickening and 
swelhng of the duct wall, or to the presence of some extraneous 
mass pressing upon it, or to the presence of a tumor growing 
withm It 

In this patient, as in all cases m which a stone is wedged m 
the cystic duct, a great deal of inflamm atory swelhng was present 
m the tissues Some of this always imphcates the adjacent com 
mon duct structures Necessarily, that must account for the 
high cholest erol figure of the blood exammation Otherwise, as 
one can see from the case previously ated, the conditions here are 
probably identical with those m Case I m so far as any diathehc 
element is concerned The single cholesterol stone indicates 
that at some previous time a hypercholestennemia had been re- 
duced to the normal The hydrops for which the patient was 
operated upon is due to the mechamcal obstruction to the ou 
of the gall-bladder contents by the impaction of the stone m e 
cystic duct The high figure in the blood should therefore r 
the comphcating factor, namely, the obstructive jaundice. 

Case VI — Our next patient is a woman of fifty-sis, wb 
came to the hospital after her first attack of abdominal pai^^ 
The attack was very severe, and during the last day or two som 
jaundice has been apparent m the skin and m the conjunckj^ 
So far as the patient knows, the stools are normal m color 
'physical exarmnation showed a palpable gall-bladder, and 

c of the abdominal wall overlymg it was rigid and ten 
' c was markedly jaimdiced at the tune of the examm^bion- 
The urme contamed a large amoimt of bile, and the stools were 
clay colored 

At operation an empyema of the gall-bladder was found asso- 
ciated with much pericholecystitis and with a pencholecystih 
abscess, and a large stone was found blocking the common du 
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content of 0 147 gm per 100 c c of blood If we had never seta 
this patient again we could have assumed that the entire abnor 
mahty of the cholesterol metabohsm was due to the ohstructioa, 
but subsequently we w ere fortunate enough to be able to follow 
her, and later we found that the hypercholestennenua returned, 
as shown by repeated examinations of the blood 

To illustrate this pomt more completely, we show the not 
case 

Case VII — This w'oman m the last four months has had re- 
peated attacks of nght abdommal pam, with vomiting, jaundice, 
and day-colored stools At the operation stones were found m 
a much contracted and acutdy inflamed gall-bladder, and in the 
dilated common duct many stones were found m addition, rouci 
pencholecystitis was also present Essentially the anatomic 
conditions were the exact rephca of those m the preceding case, 
and before operation the blood content of cholesterol was also 
high Essentially the same course of affairs followed during the 
convalescence, and at the discharge of the patient from ^ 
hospital the cdiolesterol metabohsm was m normal condition 

The same hne of reasotung is made m this case as in c 
precedmg We were not able to tell before operation bow mu 
of the hypercholestennemia was due to the common duct o 
stniction and how much to an underlying diathesis, and unles 
the subsequent course of events is accompamed with a return o 
the hypercholestennemia we cannot assume that any disturbance 
of metabohsm exists In thig patient a number of examination 
subsequent to operation showed no vanation from the relativ y 
normal figures of the cholesterol metabolism, and we assume, 
then, that the hy^percholestermemia present before operabon 
was entirely due to the presence of the common duct obstruction 

It IS very impiortant to understand the effect of bde drainage 
upon the cholesterol metabohsm, as is illustrated by these cases 

Cases Vm and IX are both women between forty and 
years old m whom attacks of cholecystitis with jaundice ha 
occurred durmg the past year and a half A cholecystostomy 
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TTOS done m both cases, and in both patients thin walled, dis- 
tended, and inflamed gall bladders were found containing numer- 
ous stones The two following tables indicate the course of 
affairs m the cholesterol metabolism of both these patients 

CASE VllI 



Biood ebairrterin 

BOt choloteria 



IhU. 

Preoperative 

mc.perctat 

Of perenL 

BBhirW. 

StooL 

May 28 

0 2725 




Jmie 2 

Pottoperative 

Jane 4 

0 250 

0 100 

None 

Cotored 

5 


0 100 



6 


0 075 



7 


0 067 



6 


0 134 



10 


0 120 



11 

0 16675 

0 103 



« ,2 


0 102 



13 


0 092 



IS 


0 039 



“ 16 


0 079 




CASE IX 




Blood cBolecteria 

BOechdcstcria 


StM>L 

D(4c. 

Preoperative 
September 15 

me. peroett 

0 220 

iiif,peTctat 



Po*topcratJve 
September 24 

0 091 

None 

Acholic 


25 

0 1415 

0 085 



27 


0 0765 



27 


0 125 


Colored 

28 


0 085 


29 


0 110 



30 


0 106 



October 1 


0 0905 



3 


0 094 



5 


0 116 



8 


0 0S2J 



12 

0 0837 





Case VUI had no obstruction m the common duct Rcla- 
cly small amounts of bile had escaped and the stools wnc wd 
colored The bile content of cholesterol was rclati\-cl> well with 
normal hmits, md.cating that sufliaent quanUUcs of cholcs- 



428 


M A R0THSCH7T.B, A 0 WIUENSKY 


terol bodies were being reabsorbed from the mtestinal tract to 
maintain the normal cholesterol content of the bile Case No 
IX, for some reason, had, immediately followmg the operaton, 
some inflammatory obstruction m the common duct, as indicated 
by the day-colored stools There was no bile m the unne and no 
jaundice, because all the bile was escapmg through the gall 
bladder fistula The cholesterol content of both blood and bile, 
and espeaally the content of the blood, fell far below the normal 
level, mdicatmg that the body was bemg depleted of its choles- 
terol In both of these cases the food factor was constant, both 
the patients bemg upon the same diet 

The effect of the dramage of bile from the common bflefluct 
is illustrated m the table given with Case No VI The effect is 
similar to that of gall-bladder dramage, except that it is earned 
to an extreme degree, and it corresponds most nearly with the 
effect observed m Case IX, m which a gall-bladder fistula is as- 
soaated with a common duct obstruction 

The effects of these two means of bile dramage may be sum 
manzed as follows 

1 With common duct dramage the system is rapidly c* 
pleted of its cholesterol 

2 Gall-bladder dramage does not accomplish this extreme 
effect unless there be a concomitant obstruction m the coinmo® 
bile-duct 

3 The rate of drop vanes and depends upion the initial figure 
and the length of tune of the discharge After a certain mminu® 
IS reached there is no further fall m the cholesterol content of the 
blood 

4- These effects are obtamable only when the 
^has been so performed that proper bile dramage is accomplish 
' all obstructions have been removed from the ducts 
The loss of bile produced by a bihary fistula has a deleterious 
■ upon the animal body, and when this has lasted for an ap* 
preaable length of time the patients are hable to exhibit any 
sll of the foUowmg symptoms 

1 Disturbance of the digestive fimction, frequently 
compamed by vonutmg 
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2 Greater or less degree of constipation, induced by an ab- 
sence of bile from the mtestmal tract. 

3 Depredation m the general ■well being and -vigor of the 
body and a detenorabon in the pabentis general condibon, as 
evidenced by an impairment in the orculabon, in a lessened re- 
sistance to bactenal or other trauma, and m a general lassitude 
and muscular weakness 

This deletenous effect may be coimteracted or may be fore 
stalled by collecting the biliary drainage and feedmg it to the 
pabent by stomach tube Occasionally one meets ■with a 
pabent who is able to dnnk the bile directly, and for this type of 
patient some of the obnoxiousness may be removed by the addi- 
tion of salt to the bOe, 

We give next a very remarkable case m which the vanabons 
of the cholesterol metabolism furnished very important data. 

Case X — ^In a twenty-seven-yeax-old mamed woman three 
attacks of gall-stone colic had occurred four months, six weeks, 
and four days previous to admission to the ho^ital, the last two 
attacks were accompamed by slight degrees of jaundice. The 
patient was shghtly jaundiced at the time of operation At the 
operation (September 8th) a normal looking gall bladder -was 
found to contam small greenish black stones, and the hepatic and 
common ducts were apparently empty A cholecystostomj was 
done. The contents of the gall-bladder were sterile bactenolog- 
Icahy 

Cn September 12th there was an attack of colic, with dight 
icterus, which entirely subsided by September 17th On Sep- 
tember 26th the notes state that the discharge of bile from the 
fistula had been profuse, the fluid had been turbid and green in 
color, and a stone had been felt m the gall bladder on the previous 
This 'was extracted on September 26th Up to October 
12th, however, the drainage had continued to be just as profuse, 
on the day following the bile passages were explored A 
Secondary cholctystectomy was done, and a stone which ■was 
^parted in the papilla was extracted The hepiabc ducts were 
'icaincd The character of the bile drainage changed immedi 
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ately and the color of the bde became clear golden yellow The 
convalescence was uneventful thereafter The cholesterol vana 
tions were indicated as follows 




Blood 


Bile cbotcflerin 



Date. 

Temp, 

Fohr 





BUhtrii. 

Stod. 

terin mg 
percenL 

Cc. 

Sp-ET 

Me per 
cent 

Preoperative 
September 6 
Postoperative 

99 8“ 

0 155 



(G B) 



September 8 

100 0“ 




0 117 


Acbtfe 


101 2* 


190 

1010 

0 061 

None 

" 10 

100 4” 


140 

1010 

0 037 

II 





70 

1010 

0 054 



‘ 11 

99 8“ 


102 

1010 

0 0545 

II 





88 

1010 

0 051 



“ 13 

103 0“ 


130 

1010 

0 0352 



14 

102 4» 


192 

1010 

0 022 



" 15 

100 2“ 


122 


0 0082 



" 16 

100 2“ 

0 162 

270 

1008 

0 031 



“ 17 

99 2“ 


275 

1010 

0 0205 



■ 18 

99 2® 


470 


0 0355 



" 28 

101 4® 


450 

1010 

0 031 



" 29 

99 4® 


530 

1010 

0 044 

Trace 


October 1 

99 0® 

0 165 




None 


14 

101 8® 


111 

1012 

0 025 


SI col 
CoJowi 

■■ 15 

“ 17 

101 6® 
99 8® 


110 

1010 

0 0345 

0 066 

II 

II 

■ 21 

99 6® 




0 0475 

41 

Well col 

" 23 

99 6° 




0 075 

(1 


" 28 

99 4” 

0 125 





___ 


While stud3ruig this case we were impressed by the fact 
the cholesterol content of the blood did not fall after operahM 
to the level to which ordmanly we were accustomed to see it i 
and we suspected that the bile-passages were not absolutely 
It was only after the second operation, when the common 
duct was cleared, that we saw the cholesterol content of the hi 
faU to the expected low level In several instances occumnS 
subsequently we made use of this pnnaple in mahing the dia? 
nosis that the ducts had not been thoroughly cleared, and wd® 
later much gratified to have our diagnosis verified 
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One can make use of this principle as a cntenon for determin 
mg the appropriate tune when bfle drainage should be discon 
tmued, and m our eipenence we have found that this should be 
done as soon as the blood is found to contain a relatively normal 
amount of cholesterol Practically, this usually comades with 
relabvdy normal amounts of cholesterol m the bile and with a 
normally appearing bile, and not until the bile content of choles- 
terol does fall to relatively normal limits do these changes occur 
m the escaping bile. 

In a number of cases the postoperative course has been 
found to mclude certam subjective complamts which have been 
accompamed by hypercholestermemia. We have found that if 
such patients are put on a diet from which hpoid elements, such 
as fat, butter, yolk of egg, etc., are excluded, that improvements 
win occur m the subjective symptoms concomitantly with a re- 
duction of the hypercholestermemia to normal 

Case XI illustrates this pomt This woman, before her 
origmal operation, had a hypercholestermemia. Duimg her sta> 
In the hospital tius had been reduced by bile drainage, so that 
at the tune of her discharge from the hospital the blood content of 
^olesterol was 0 130 gm. of cholesterol per 100 c.c of blood 

nong the following year, as mdicated in the subjomed table, 
there were penods when the subjective symptoms (mostly pam 
Md distress m the right upper quadrant) were associated with a 
native hypercholestermemia 


WI5 

April 22 

May g 

June ^ 

^«Bbcr 16 
November 4 
1916 

Awa 

lUy 


9 

26 

26 


Sy m p to ca. 


NoD€ 


^^tntlonafler meals hcadacheand 
dlzrinm. Menopause? 


p<x ctot. Tempentmrt. 

0 1625 
0 1875 

0 155 
0 175 
0 1735 

0 150 
0 140 

0 170 
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The penods in which the chart indicates that the hypercholes- 
tennemia was within normal limits were due to a restnction o! tie 
hpoid elements in the diet, and clinically these penods were as- 
sociated with a comparative freedom from symptoms 

To summarize We have attempted to emphasize the follow 
mg important pomts 

1 The aseptic formation of bihaiy calcuh occurs, and a 
speaal type of stone characterizes this condition 

2 Disturbances of cholesterol metabolism are mtimately as- 
soaated with the formation of these stones 

3 The cholesterol content of the blood per se cannot be used 
as a diagnostic cntenon 

4 The cholesterol content of the blood taken in conjuncfi® 
with the anatomic and pathologic findings is of great service m 
analyzmg the mdividual case This pomt is especially valuable 
in the after-treatment of those cases of so-called chrome ciole- 
hthiasis m which repeated operations are performed Bv recog 
nizmg the diathetic element mvolved it is possible to keep this 
group free from symptoms for long penods 

5 In those cases of cholehthiasis with hypercholestennenua 
m which no obstructive cause for the hypercholestenneniia can 
be found, adequate bihary dramage should be instituted 

6 The return of the cholesterol metabolism to the 
state, as detenmned by chemical exammation of the blood and 
bile, gives the mdication for the removal of the drainage-tube- 

7 Cases belonging m this group should be followed uP) 
and repeated exammation of the cholesterol content of then 
blood made If a emse agam becomes hypercholestennenuc, the 
patient should be put on a diet relatively free of fats and hpoids- 
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the FUKCnONAL DIAGNOSIS OF THE HEART 

The Tests of Heart Function Irregularities of the Heart- 
beat, Variations in the Rate of the Heart-beat. Pulsus Alter- 
Symptoms in Other Organs Stasis in the Pulmonaiy 
Capillaries, Edema, and Other Phenomena. Auscultatory Signs, 
Tests Depending Upon Changes of Pulse-rate Instrumental 
Studies of Heart Function. Blood-pressure Variations, Effect 
of Exerdae on the Blood-pressure Variation Tests. Technic 
of Tests, Polygraphic Tracings and Their Value in Functional 
Diagnosifl, Electrocardiographic Changes Associated with Myo- 
cwdlal Involvement with Special Reference to Prognosis Vital 
Capacity of the Lungs as a Test of Myocardial Function. The 
Myocardial Retraction Reflex. Myocardial Dilatation Reflex. 
The Elimination of Salt as an Index of Heart Function 

It 13 the aim of functional diagnosis of the heart to estimate 
ila functional mtegnty as a pump, to learn if the heart may sub- 
nut to the usual demands of active life, and if it can undergo 
fin anticipated amount of stram such as is entailed by anesthesia, 
childbirth, febrile toxemia, etc. 

Functional diagnosis also serves as a rlmicnl index of the 
increase or diminution of the heart’s efBaency as the result of 
treatment or muscular work 

In a comprchcnsi\ e study of circulatory effiacncy, there- 
it should be our aim to ascertain which of the ^'a^ou5 por- 
tmna of the cardio\’ascular mechanism ore intact and which 
fire deranged, to what extent the derangement of structure and 
function affects the cumulation of the blood, and to what degree 
d- affects the normal activity and the longe%ntj of the indiriduol 
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The complementary action of the vasomotor system is very 
important m mamtammg adequate circulation This factor b 
different m different mdmduals, and its variations are perhaps 
the greatest source of error m determining the eflSiaency of tk 
circulation 

THE RESERVE FORCE OF THE HEART 

Dunng its normal activity the heart possesses an available 
reserve force by means of nhich the amount of circulation may 
be mcreased In a state of vasomotor incompetence, therefore, 
the task of transportmg the oxygen and of inaeasmg the vdoaty 
of the circulation devolves upon the cardiac motiw power 

Changes in the circulation may be occasioned by nervous 
influences, vascular dilatation and contraction, and by altera 
tion of the heart’s action The first tw'o factors are verv variable. 

The reserve force of the heart may evmce itself in two ways, 
t e , either by an mcrease m rate or by an increase m the systolic 
output with each beat Different mdividuals react differently 
in this respect In untrained hearts, as well as m the chronic 
mfections and cachectic diseases and in states of nervous or 
psychic stimulation, the heart usually reacts by an increase m 
rate 


The mcmeased rate if excessive may partly defeat its purpose 
Complete and prolonged systohc contraction usually tales place 
at the expense of the diastohc period The tachycardia may be 
come so marked that the period of diastole will be shortened to 
such a degree that the fillin g of the ventricle will be very de- 
ficient A small systohc output will naturally result Th® 
*-ray m such an instance would show the size of the heart during 
diastole to be less than normal 


In athletes, on the other hand, or m cases m which exercise 
has been practised, the mcreased diastohc mtake and systohc 
^ output make up for the circulatory need In the latter case the 
heart dilates, mcreasmg its capaaty, so that with each 
tion there ensues the expulsion of a larger quantity of blood 
into the systemic circulation 


Normally a small amount of residual blood remains m the 
heart even after complete contraction If the diastohc intake t> 
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abundant and the heart muscle is too weak to expel the entire 
contents with each systole an mcrcasmg amount of residual blood 
ronams m the left ventricle after eadi heart beat. The x ray 
In this instance would show a heart dilated above normal during 
its dlastohc phase. 

THE TESTS OF HEART FUNCTION 

Most of the tests of heart function are based upon circulatory 
changes produced by muscular exertion The rlimral symptoms 
and physical signs may indicate the direction, but probably not 
the exact level of cardiac effiaency Changes of pulse-rate and 
blood-pressure reveal important cntena m the study of heart 
function The technical methods, the sphygmograph and elec- 
bocardiograph, and the Roentgen ray have proved themselves 
valuable adjuvants. 

A more or less complete analysis of heart function, therefore, 
should comprise Certam clinical observations, tests dependmg 
upon changes of pulse rate, those depending upon blood pressure 
studies and blood pressure variations, instrumental tests by 
means of the polygraph, electrocardiograph, and x rays and 
^^rtain metabolic studies 

CUNICAL STUDIES OF HEART FUNCTION 

1 Irregularities of the pulse 

^ Variations m the pulse-rate. 

3 Pulsus altemans. 

*1 Auscultatory signs in testing heart function 

5 Evidence in other organs. 

Irregularities of the Heart-beat— Respiratory arhythmia 
“id the “youthful irregularity'* of Mackenzie do not indicate 
“ly disturbance of heart function In fact, its presence mdicatcs 
normal heart muscle (Fig 78) 

All other forms of arhj’thmia arc not without significance 
irregular action imphcs a waste of the heart's energy After a 
premature \ cntncular contraction there ensues a compensatorj 
during which the \ entnclc is o\ erfiUed with blood The 
following contraction is nccessarilx exaggerated m order to expel 
ii'C increased content, ^^^ien cxirasj-stoles arc frequent, os m 
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pulsus bigemmus or m pulsus tngenunus, abnonnally large 
quantities of blood are mobilized witli each normal systole, 
This may eventually lead to fatigue of the ventricular musde 
(Fig 79) 



Fig 78 — ^Tracing of the radial pulse showing normal sums irregulanty 


With the pulsus irregularis perpetuus, of auricular fibrilli 
tion, a great number of the heart’s contractions are mcomplete 
and are of little or no value to the circulation The heart is 



Fig 79 — Polygraphic tracings of the jugular and radial pul!«-«ain 
showing pulsus bigenunus The alternate smaller waves, t’ and d , are pte 
mature ventricular contractions 


overstimulated, with many futile and unavailing contractions. 
The waste of the heart’s energy is at a maxunum and evbaustioD 
of its musculature follows (Fig 80) 



Fig 80 — Absolute irregularity of the pulse due to fibrillation of theaond'- 


Heart-Beat— Tachycardia, as 

ore explained, may impair the circulation The beats, 
owing each other m rapid succession, do not permit of prop^ 
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filling of the ventricle. To maintain the omilation a slower 
rate would suffice. The heart, actmg rapidly, is therefore work- 
ing out of proportion to the demand put upon it, and easily be- 
comes fatigued Dunng tachycardia the heart is smaller m its 
diastolic phase than m normal diastole. With fatigue of the 
left heart dilatation takes place, systohc contractions become 



Fig 81 — ^Tradngi ihowiog complete heart blocL. The rhythm of 
lae entide differa and u entirely independent of that of the ventricle o “ 
•y“ote of the auriclei c - ayatole of the ventnde 


Incomplete, and each diastole finds the heart wider than before 
In this way a state of tachycardia, apparentlj harmless, with 
®nt any organic basis, may become chnically extremely signifi- 
cant. Disturbances of conduction resultmg m prolonged diastole 
cause an increased mtraventncular tension (Fig 81 ) 


CmTa.vc»AA.t^ 



Fig 82. Pulma altemana. Every alternate wave ii amnll each poire penod 
is of daradon 

Pulsus Altemans — ^Alternation of the heart indicates a state 
0 myocardial exhaustion The real cause of this form of the 
pulse \va\*e is not absolutely defined “The disturbance is de- 
P^dent upon some unexplained anomaly of the \entncular 
*y£tolcs, whereby at each alternate systole of the left \ entride 
^ greater or lesser quantity of blood is thrown mto the systemic 
Series,’' It occurs m cases of tachycardia where it docs not 
to hax'e any \ ery senous import It also occurs when the 
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heart-rate hes within normal limits, and at such tunes it is a 
sign of much chmcal value In the vast majority of cases it is 
assoaated with degenerative changes m the heart muscle The 
alternation itself causes no S 3 rmptoms except those referable to 
the myocarditis respionsible for the pulse anomaly (Fig 82) 
Symptoms m Other Organs — ^When the heart is forced to 
exercise for a period at the full extent of its power heart failure 
sets m This produces an insuffiaency of circulation in the 
various organs The fimctional impairment of the latter may 
produce symptoms mdicatmg the debihtated power of the heart 
The symptoms of heart failure, therefore, are very variable, 
depending upon which organs m different mdividuals are most 
affected by the defiaent blood-supply 

Stasis m the Pulmonary Capillaries — ^Dyspnea is one of 
the earhest symptoms of functional disturbance of the heart 
The respuatory center is extremely sensitive to changes of the 
Oi and CO 2 content of the blood On this account it has been 
mamtamed that dyspnea results from insuffiaent oxygenabon 
of the medullary center This, however, has been contradicted 
by Kraus, who showed that the amount of Oj taken up by the 
blood and of CO* given off per mmute is practically unchanged 
in cardiac failure That is, the rapid breathmg mduces a greater 
amount of air to enter the lungs per mmute without altenng the 
amount of oxygen taken up by the blood 

It IS therefore probable that stasis m the pulmonary capillaries 
stimulates the vagus endmgs m the same way as does COi 
The elastiaty of the Ivmg is probably diminished and its volume 
IS mcreased 

This explanation of the dyspnea m heart failure finds supped 
m the chmcal experience that severe dyspnea — ^pantmg is au 
y sign of mitral lesions, while m aortic disease it is a sign of 
severe decomjiensation Welch demonstrated that m conditions 
m w ch the force of the left heart was impaired without impau’- 
ment of the right, dyspnea and the other respiratory disturbances 
^ lu Failure of the right ventricle substitutes a state of 
ro en systemic compensation, and the dyspnea may become 
much reheved 
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Associated with dyspnea, perhaps the earliest sign of heart 
failure will be found in the appearance of fine crepitations at the 
bases of the lungs In patients with mitral lesions particularly 
the bases of the lungs will be found to show signs of edema at the 
early stages of break-down 

£denia and Other Stasis Phenomena. — Stasis phenomena m 
heart disease, such as edema, asates, hydrothorax, are evidence 
of failure of compensation of the n^t side of the heart. When 
the force of the heart no longer maintains the arterial pressure 
at the height necessary for efficient circulation in the tissues, we 
get the symptoms m the remote organs, with the development of 
dropsy, asates, and enlarged Uver The disappearance of dropsy 
is often a definite of the restoration of the heart's tone. 

Auscultatory Signs of the Functional State of the Heart, 
Auscultation will yield much valuable information as to the 
suffiaency of the heart. If there is an msuffidency of the power 
of the left ventricle through dimmution of its contractflity or 
elasticity, the aortic second sound will show a relative reduction 
in intensity foDowing bnef exerase, owing to a smaller systolic 
output of blood If, under such arcumstances, the nght \en 
tncle remains suffiaent, there will be a simultaneous accentua- 
tion of the second pulmonic sound Cases which present this 
combination of are likely to end favorably 

insuffiaenev of the right venlnde also is shemm by a rclaU\c 
diminution m the mtenaty of the pulmonic second sound fol 
imving exercise, and when this is combined with evidence of 
fident power of the left ventnde the prognosis is less favorable. 

tests DEPENpmG UPON CHANGES OF PULSE-RATE 

1 Effect of changed position upon the pulse-rate. 

2 Effect of excrasc upon the pulse-rate. 

The Effect of Changed Portion upon Pulse-rate —As early 
as 1833 Donnell showed that the pnke-ratc is nonnalH slower 
ffl the recumbent than m the crert or semi-erect posiUons. Scha 
pro made the observation that the normal difference disappeam 
when the heart Is seriously weahened In 100 ca^ rcccnUj 
tested b> Cabot and Bruce it was found that the slowins m 
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to IS beats per minute, ■which, recumbency normally produces, is 
diminished or altogether lost m cases of incompetent valvular 
disease, or when the heart is senously weakened by any cause. 
Geigel found that a vanation of pulse-rate above 30 between 
lying and standmg mdicates weakened heart function 

Psychic factors may considerably disturb the conectness of 
the estimate m any particular case The normal mcrease from 
a reclimng to a standmg jxisture should never be more than 20 
beats per mmute 

In a group of 124 normal cases studied by Kahn the pulse- 
rate rose an average of 25 beats from the standmg posture, as 



counted immediately after exercise, or of 41 beats from the 
seated position Hoppmg 100 tunes on one foot was the exercise 
used During the two mmutes followmg the exercise it fell ^ 
average of 29 beats ■with the patient seated There ■were ^ 
extreme variations m these figures, so that the results here o 
tamed, and as sho^wn m Fig 83, may be taken as the normw 
pulse variations from the seated to the standmg postures, M 
also foUo^wmg the prescribed form and degree of exercise 

Effect of Exercise on the Pulse-rate —The variations of the 
pulse-rate foUo'wmg exercise were ■the first functional tests to be 
studied Mendelsohn and Graiipner suggested the tune it takes 
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^ ajiy gi\erL heart to return to normal after a defiiute amount 
0 eierase as a measure of its functional capacili The longer 
e tune it takes to return to the normal rate the less efficient 
ffiey considered the heart 

The technic of the test is aer^ sunple The pulse rate is 
noted after a penod of rest m the standing and the recumbent 
poshes The patient then performs a measured amount of 
either on a GraUpner ergostat or m any other way Cabot 
Bruce use stair-chmbmg, and calculate the number of foot 
of work by multiplying the height climbed by the weight 
t individual in pounds The pulse is counted at rest after 
^ and the time noted until its return to norma] 

fendelsohn asserts it as a pnnciple that the greater the 
of work done with prompt return to the normal rate, the 
peater is the funcbonal capaaty of the heart He emphasizes 
® pomt that the amount of work should be amsidercd as of 
Uve value onl\ Absolute amounts of work cannot be laid 
own os the normal for anv person, because the capaaty for 
^’a^e3 with the weight, muscular de\ elopment, and general 
®^eupof the mdmdual 


^thods depending upon blood-pressure estimations 
^ 'I^iegerstedt’s factor 

2 Cardiac strength — cardiac weakness factor 

3 Those \anations of Tomai 

Effect of change of posture on the blood pressure. 

^ Effect of exercise on the blood pressure, 

^ Effect of compression of fcmorals. 

^ Eelajcd nsc of blood pressure foUemang cxcra"^ 


instrumental studies of heart function 

Methods of Measuring the Blood-pressure —Digital cxami 
Elation of the pulse rcicals a number of important dai^ Ihc 
Pupation of the artcnal wall the resistance it offers to the com 
jesting finger, the size of cadi beat, the manner of its n^c, ic 
<iuraiion of the pulsc-wai^ and the diastolic prt-^rc :dt<r he 
has subsided— arc indicators of x-aluc wmc of uhich the 
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artery This was evidently fallaaous, as it has been definitely 
shown that it may require a considerable amount of pressure, 
even up to 30 mm of mercury, to overcome the resistance of 
the arterial wall alone m certam cases m which the artery is 
thick, contracted, or sclerosed 

Method of Auscultatory Blood-pressure — Korotkow, m 1905, 
first advocated the use of the auscultatory method of estimating 
blood pressure. The usual cuff and manometer are used A 
stethosa)pe is apphed 2 to 4 cm below the cuff over the brachial 
artery The blood current is shut off, and when the mercury is 
permitted to fall gradually a dear tone is heard corresponding 
to the pomt of mflyimiiTn systolic pressure A sequence of 
sounds then follows as the pressure is gradually reduced in the 
cuff, until all sound disappears from the brachial artery, some- 
bmes a low, dull tone may persist. This p>omt corresponds to 
the minimum or diastoUc blood pressure. 

Numerous studies have been made to discover the s i gnifi c a nce 
of changes m majamal and minimal arterial pressures, and care- 
ful analyses of the cyde of sounds in the artery below the pomt 
of compression have suggested certam tests of myocardial func 
bon. The variable factors m blood pressure estunations are the 
heart and the elasticity of the vessels. 

Korotkow recognized three phases m the arterial tones pro- 
duced by compression of an artery by a Riva Roca cuff A 
^oaiimum pressure tone, a min imum pressure tone, and a mur- 
tuur mixed with these occurring at a variable pomt between 
Ihe two later authors (Ettmger, Fischer) recognised a 
fourth dull tone below the highest diastolic pomt. 

We need not enter mto the theoretic considerations regardmg 
fhe formaUon and interpretation of the sounds. The factors 
Jo\oKcd are (1) The impulse given to the blood-cuacnt b> 
bie heart’s contraction, (2) the suddenness of the distention 
the \esscl, (3) the amplitude of the blood wave, (4) the 
diameter of the \esscl, and (5) the resonating character of the 
cuff 

There are fi\c phases described dunng the lowcrmg of the 
*^cmal pressure from above the obhteration pomt 
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1 A dear, sharp sound — the index of systohc pressure 

2 A murmur of vanable duration replacing the above, 

3 A dear, usually loud and snappy sound replacing the 
murmur 

4 A transformation (usually sudden, at other tunes more 
gradual) of the dear sound mto a dull one, the index of diastolic 
pressure 

5 The disappearance of all sound 

The maximal blood-pressure m the arteries occurs during 
ventricular contraction The diastohc is the minimal arterial 
pressure, and represents the ebb to wbich the arterial pressure 
falls while the aortic valves remam dosed V Recklinghausen 
found that m takmg the readmg by the mercury manometer 
the large oscillatory waves which occur m the mercury column 
begm and end abruptly, and these points he considers the points 
of maximal and minimal pressure 

The amphtude or range of arterial pressure between systole 
and diastole is the result of the volume output mto the oicula 
tion of the heart, and is called the pulse-pressure It mdicatcs 
the extent to which the heart overcomes the penpheral resistance. 
It represents that excess over diastohc pressure which opens tkf 
aortic valves and distends the artenal walls 

We shall concern ourselves with the significance of the bl 
pressure as an mdex of the functional capaaty of the heart 
The normal systolic blood-pressure of adults up to forty yeare 
vanes from 115 to 125 It is less m younger mdividuals and 
females, and usually mcreases with age, so that a pressure o 
140 to 150 may be considered normal m people over fifty 
The normal diastohc pressure ranges from 30 to 50 mm 
mercury below the systohc pressure 

Gibson has suggested that certain anthmetic relations nor 
maUy exist between the three divisions of the blood-pressure 
Diastohc Systohc =2 3, and 
Pulse-pressure Systohc pressure = 1 3 
Based upon the ratio to each other of these factors certam 
methods have been suggested for the estimation of the efficiency 
of the heart considered as a pump 
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Cardiac Efficiency Factor of Tigerstedt — ^Iigcrstedt utilizes 
the formula of PoiscuiUe, which is used for fluids circulating in 
horizontal tubes. Reasoning from that formula, he suggested 
the following 

The pulse-pressure or volume output of the heart multiplied 
by the pulse-rate represents the veloaty of the circulation The 
systolic pressure multiplied by the pulse rate represents the total 
amount of work done in the orculaticm The quotient of the 
veloaty of circulation divided by the total work m the circula- 
tion gives the effiaency of the heart as a pump Thus 


Pulse pretKife X pulsc-rmte — veJodty 
SyitoUc pretturc X pube-ratc — wort 


This is called the blood-pressure coeffiaent In the normal 
individual this coeffiaent is 25 to 35 per cent A cardiac rf- 
hidency factor below 20 per cent, or over 40 per cent wo 
indicate myocardial meffiaency To illustrate A sj’stobc prtss- 
nic oi 130 mm , while withm normal limits, ma) , in 
Mat the total power of a f-.llng heart if accompanied by a 
diastolic pressure of 110 and a pulse-pressure of 20 nun , as e 
formula would show 


PaUe-pretwre ^ * IS per ceflt- 

Sy«ollc presiure ISO 


The same conditions nuiy be present 'Z^ejsure 

Idgh diastolic pressure. Great mertase of e P 
pathologic, and may be more than the to be 


jocardium may, to a Uimted ' ^ tie overload 

^ to bear the o\ crload of pulscliressurc 

“oaes excessive and the heart begms to f > "nius, in 

■ould fjjj I . .. . -.<nmal pressure 


cesave and tne neari , _ 

'dd fall at the expense of the roax^ Pi^ ' 
inipensated and advanced artenosclci^and 
iphntis, a systohe pressure of 150 to nun , 
d“«olic pressure of 110 to 120 , U 

' *'i'4 cases when the heart begins to 
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falls, while the diastolic pressure, owing to the rigid artenes and 
the increased pulse-rate occasioned by the dilating heart, may 
remain relatively high As a result the pulse-pressure falls until 
the head of pressure m the artenes is no longer suffiaent to 
maintam the circulation 

Stone has suggested the detennmation of a cardiac load and 
overload factor, based on auscultatory blood-pressure deter 
minations He considers that the pulse-pressure measures the 
energy of the heart m systole m excess of the diastolic pressure. 
For chtucal purposes it represents the load of the heart Under 
normal conditions it is approximately 50 per cent of the diastolic 
pressure The myocardial load, accordmg to Stone, may, tIler^ 
fore, be expressed by the fraction 

Pulse-pressure P -P 

Dmstohc pressure D P 

Smce the diastohc pressure measures the penpberal re- 
sistance, it is a better mdex of hypertension than the systolic 
pressure A sustamed diastohc pressure of 100 to 110 sigm&s 
hypertension The diastohc is less influenced by physiologic 
factors than the systohc pressure 

Cardiac Strength — Cardiac Weakness Factor — ^By studying 
the relation of the five phases heard m auscultatmg the brachial 
artery, certam proportions of each to the pulse-pressure are 
maintamed under normal conditions These proportions have 
a functional significance With decompensation or circulatory 
disturbances of lesser degree, the element of heart iveakncss 
(the first phase plus the fourth phase) progressively encroach^ 
on the element of heart strength (the second phase plus c 
third phase) As a case of decompensation improves, the ele- 
naent of heart weakness gives place to the element of heart 
strength 

In cases of orgamc disease, where the function is impaired, 
as m myocarditis, the sequence readmgs may show no phases, 
or one phase may be lackmg, usually the second or third, 
as in the neuroses no variations from the normal function wffl 
occur 
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and Howell found the following percentages 

Donnal 


Flm pht»e 
Secood phaie 
Third pha*c 
Foorth phase 


311 

44 4 to 55 J 
111 
13J 


The cardiac strength, as indicated by the sum of the second 
®Dd third phases, bears normally a ratio of 5 to 4 to the sum of 
the first and fourth phases* 

Phase VaritttioiiB of Tomal. — Tomai discerns as many as six 
and he bases the funcUonal diagnosis upon certain vana 
m the relationship between these tones toward each other 
It IS important to eliminate as much as possible any eratement 
tniduc strain 

healthy people there is normally a period m the blood 
reading durmg which an artenal murmur is audible. 
This munnur increases m duration after moderate exercise end 
*PProidics the maximal point Within three to five minutes 
work, however, the normal heart returns to its normal 
phase rdatious. After fatiguing work eight to ten minutes may 
dapse before a return to normal During this penod, after 
in fatiguing exercise, the ipq^Tnal and min i m al press- 
^ as weU as the position of the murmur, are lower than 
before. 


^cn we find, therefore, that after cxerase the arterial mim- 
higher and nearer the maximal pressure, and that the 

and minimal pressures have not fallen, we maj ^ 

Ihe heart in that case possesses a sufficient rcscn-*c orcc 
Ihe amount of work executed) , , 

^ heart disease diminished reserv e force wiD be mdica 
ig of the murmur phase and its depression ter 


‘ cases of marked hj'pertroph) of the left ''cn c 
ound that a nonnid reaction to exerasc 
of the increased output with each beat, 
tonal capacity of the heart ma> be afTcclcd > * 
le. 
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Normal Effect of Change of Posture upon the Blood-pressure 
— ^The auscultatory method for blood-pressure exammabou 
should properly be appbed with the patient’s arm at the side 
of the chest, as the normal readmg vanes considerably with the 
arm in different positions 

This holds for both the seated and the standing postures 
and even m the recumbent position, and was carefully adhered 
to m all our observations 

Change of posture causes a vasomotor effect that manifests 
itself by change of systohe and diastohc pressiure and of pulse- 
pressure This is the more marked the greater and the quicker 
the change of posture is executed 

Crampton found that the systohe pressure is increased nor- 
mally on change from the recumbent to the standing position, 
while m conditions of lowered vasomotor tone it remains the 


same or is decreased 

From the seated to the standmg position the change is dfr 
tmet and normally qmte charactenstic. In my group of 1 
normal cases the systohe pressure fell an average of 2 mm 
mercury on assunung the standmg position In the large ma 
jonty of cases the change ranged between a rise of 10 mm or 
less and a fall of 10 mm or less In one case a nse of 26 mm 
of mercury and m two cases a fall of 24 mm of mercury were 


the extremes 

The diastohc pressure rose an average of 7 mm from 
seated to the standmg posture It rose m almost every case, 
and m a few cases as high as 20 mm of mercury, m a few cases 
it fell 10 mm , m only one case did it fall 27 mm The p 
pressure fell an average of 9 mm of mercury on change from 
seated to the standmg position (see Fig 83) 


EFTECT OF EXERCISE ON THE BLOOD-PRESSURE 
Stair-climbmg Test of Selig — Selig experimented with If® 
persons m various states of health before and after exerase. 
The exercise consisted m stair chmbmg and, m several * 
game of football Immediately after the exerase the blow 
pressure was taken 



THE FUNCTIONAL DIAGNOSIS OF THE HEART 449 


In tlie normal cases the blood pressure rose an average of 
8 beats. In most of 46 cases of various general diseases the 
bbod-pressure fell after the worL. The results shoTved, hon^ 
a considerable difference between the vanous tjpes of 

cases. 

In the 43 cases which showed heart disease the bltxxl-pressure 
rose an average of 10 mm Hg per min ute However, in some 
of these cases with valvular defects the dimbing of as high as 
2000 steps often did not fatigue, whereas m the cases of myo- 
^^rdial weakness ev'en a very few steps were at tunes fatiguing 
these cases showed a dilated heart after any kind of light 
fforL 


staircase test is perhaps the most commonly emploj’^d 
oa aooouflt of its sunpliatj , and the fact that it can be perfonoed 
wthant any qieaal apparatus. We find almost always compile 
^®*^^^b<iration of the patient’s statements regarding his ^ 
rapiQty in doing this test Stair cUmbmg or roerelj widkmg “ 
t^miment every cardiac patient necessarily performs 
in the usual course of his life and the sympl®®** 
f^bgQe come perhaps concomitantly with the ph>'S^ 
discover 

"nie “hopping test,” or bending the knees or the ^ 
“odidcations of the Selig test. These are used not 
'1% of heart function, but frequently as a rmitme 
at a latent valvular lesion a that the Wood 

Katiensteln’s Teat-Marey and Weber found tha « ^ 
Increases after ligation of a large ^ aorta m 
or ihac, or after compression of the a ^^^j^ance by 
cipenmenta If we increase ^ ^ blooi' 

™^*Wy diminishing the vrascular field> “ increase m mtv, 
P^e occurs. The heart nonnaU) the strain 

^ there occurs an mcrease m the to the^ 

^ •‘“'ctly upon the left v^tncle, 

d fomi of heart reaction as before take* pl 

Eipaiincntally, hypertrophy At stand them 

ealc animals, however, the heart faSore- i 

and dilates the anunal dying of heart 





450 


MOREIS H. KAHN 


This prmaple is used by Katzenstem as a test of the htart 
function The patient hes quietly in the recuinbEnt poato. 
The pulse-rate and blood-pressure are carefully taken. Boli 
fliac arteries are then compressed digitally by an assistant fe 
two to two and a half minutes, although Katzenstem advises 
compression even up to five minutes Compression may be 
made by an Esmarch bandage, or, according to MereUi, by an 
inflatable rubber cuff 

Elatzenstem deducts the following standards from his dimcal 
studies and animal experimentation 

1 In normal compensated hearts, after compression of the 
Qiac arteries, the blood-pressure rises 5 to IS mm of mscvij 
and the pulse-rate falls 

2 In hypertrophied compensatmg hearts the blood pressme 
rises 15 to 40 mm Hg and the pulse-rate falls or may remain 
unchanged 

3 In begmmng decompensation the blood-pressure remains 
unchanged while the pulse-rate mcreases 

4 In cases of cardiac decompensation the blood-piessaK 
falls, while the pulse-rate mcreases considerably 

Pam is sometimes produced by the digital pressure reqtnr® 
to obhterate the femoral or iliac pulse The psychic infiuen*® 
here are particularly disturbmg and the pam may of itself cause 
vanations of pulse-rate and blood-pressiue 

It IS of mterest that Kiatzenstem used the test to determine 
the nsk and prognosis of anesthesia and surgical procedures M 
hrs cases He found that an abnormal reaction to the test sho 
mterdict general anesthesia or major operations 
Bamnger’s Test of Functional Capacity — ^Amo 
showed experimentally m 1908 that stimulation of the splau 
nics produces their contraction with mcrease of blood-pressure 
to a varymg degree If the heart’s action becomes msuffioenti 
however, the blood-pressure falls With the recovery of the 
heart’s contraction the pressure rises again 

Recently Barrmger described a test of heart function, using 
Graiipner’s method of making frequent readings of the pulsc" 
rate and systohc blood-pressure after measured amounts of work 
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from 3 to 20 pounds each These afford a practical means d 
furnishing graduated work for testing the heart functiomng 
capaaty Computation of the amount of work perforated 
through dumb-bell exercises is made according to the {oUowmi 
example If a 5-pound dumb-bell is extended upiVard from the 
shoulder through 2 feet of arm length, 10 foot-pounds of work an 
performed with each extension W^th a 10-pound dumb-beS 
20 foot-pounds, or twice as much work, would be performed m 
the same space of time 

If the systohc blood-pressure reaches its greatest height not 
immediately after work, but from 30 to 120 seconds later, or if 
the pressure immediately after work is lower than the original 
level, that work, whatever its amount, has overtaxed the heart's 
functional capaaty, and may be taken as an accurate measure 
of the heart’s efficiency 

This, like other tests based upon blood-pressure fiii(hnS5, 
omits a very important factor w'hich in life has an effect i?on 
the cardiac effiaency That is the p^chic and nervous influences 
which are accoimtable for a great deal of what we call heart 
stram In actual life the situations are not so simple as the 
hftmg of a dumb-bell imder a physiaan's direction The coim 
plex processes of life call for carchac reaction to \TSual and aiii^ 
tory stimuh and other sensations not measurable m terms 
physical work For example, while crossing a road the sudd® 
approach of a vehicle wall startle the patient One cannot esh 
mate m foot-pounds of work the effect the exatement has upon 
the heart, and imtil we can translate the indefinite effects mto 
numerical data the problem of the heart’s functional capnolf 
with the exactions of ordinary hving will be only mcomplo^ f 
solved 

Bamnger found that the delayed nse m systohc 
pressure was obtamed after large amounts of work which 
normally according to the subject’s physique and condition 
muscular training 

I have used this test extenavely, and find it a valuable 
method for ascertainmg the capaaty of the mdmdual for mu^ 

work I have shown elsewhere that thyrotoxic cases and 
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of hypertenswn have a diminished capaaty according to 
tifatett 


poitqsaphic moNGS AND THEm VALUE DT FimcnonAL 

DUGNOSIS 

The necessity for obtaining graphic records of the movements 
the circulation la now universally recognized, but there has 



^erto been difficulty m obtaining a smtable instniment- 
Port from the trouble of blackening and I’amlshlng tracings, 
“ethods are not convenient, especially when long tiaangs 








TracJoE* of the normal ptilotkm In ^ tbc 

CsthecaroUdwavT r the xTotncuhr «« £. 

penoi 


^ The ink polj-graph meets a^after 

It enables tracmgs to be taken of anj 

pcnence it is \'cry casj to use. 
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m some cases, especially in an emphj'sematous clicbt ^7lth 
dyspnea. 



Fig 89 — -The effect of cough in marLed i r dul dcgcneratjon ''Icrr 
Coughing cau»ea sudden increase In ventn ula ■'ilatation with a re ili nr 
Increased siTtoUc output, giving the pecnliai tra «ag here recorded T1 h it 
pathognomonic evidence of very marked ni car laJ ileficlencv as shown fn 
the author elsewhere. 


the electrocardiogram and rrs value m fonctioral 

DUOROSIS 

Every muscular action in the bod\ is accompanied by tJic 
generation, and conduction of an clcctnc current The human 
bod> may therefore be regarded as a batters, l^^th the two arms 
und the lAvo legs as its natunl and con\enicDt poles W^icn 
the body is at rest the predominating Uectnc current is that 
^^sociated with the contraction of the heart muscle 

If now, -with the bodv at rest, the two hands or one hand and 
one foot are connected by wires mto a arcuit, with a \ cn K.n 
siU\c gah anometer between them, each time that the heart 
beats the needle of the gal^ anometer wall be deflected to one i c 
or the other, depending upon the direction of the current, an 
the extent of its deflection will be proportionate to the amount 
of current and the difference m polcnUal between the two pales, 
hot onlj wall the galvanometer needle be deflected cadi time 
that the heart beats, but it wall be deflected wath the auncu ar 
contraction first and then with the a cntncular conlracUon s^a 
catelv A graphic record of the deflections can be obtain } 
photograplung the moa ements of the needle on a moving i m 
Einthoacn, of Lc>dcn, inacnlcd a gal\'anomclLr ^ 
*^bngl\ 5cnsiti\c to \cr) minute clcctnc currents or 1 1 ertn Cb 
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m potential It consists of a fine quartz or platmum thread 
suspended vertically in an electromagnetic field Its ends ate 



connected by wires to the poles of the body to be exanuDed 
When the current from the body passes through the thread it is 
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Hg 91— \outhruUj-T>cof irrcgiilantj C The 

: ^>itol«: period E and marked >-anation m ^ ^ jurtlnpate in 

:uhr tradng* »how that the right aundc (a) ^ t> pc inripj 

wme irrej;ulant\ as the radial pulfc The \i<eKn , the hrart 

tfi. tc -„.i -«^rrt.nf to Mackenrn- indica « i 


wme irrej;ulant> as the radial pulse The hrart 

ty It not wgnlficant^ and according to Mac . tame ca‘e an 1 are 

«Uhy The clectrocardiocraphlc record, arc irom 
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attracted to one or the other side of the niagnetic tield This 
thread is magnified bj a powerful lens and lilummcd b} a 
powerful aro-Iamp Its shadow is focus el nn a camera in which 
It IS photographed on a moMng film (Fie-' 90-9i) 

this method it is possible to stu<h ^cr^ «mal] currents 
The electnc ^’a^atlo ^5 acoompanjong the cardiac action ha\i: 
2n intensitj of from 1 to 3 miUivoiti Ilie current is Jed off 
through the stnng in three directions Trad I contains the right 
hand and the left hand in the arciut Loid II the nght hand 
and left foot, and Lead III cames the cmTent from the left 
hand and left leg The current from the bod> enters the strmg 
at its upper end An electrocardiogram obtained from each 
of the three leads in cases studied The normal clectrocardio- 



% 53— Elect rocardwgnim m a caw of efft^ 

absence of the P xtnvi In\'eniion of the T ^ 

^ diffttah* on the heart. 


para consists of a senes of \va\'cs, the result of auncular 

ventricular actiMtj (Hg 91) „ j , due to the 

can be seen the first n^\c is *=mall and ^ 
of the aunde— dcsignitcd h\ l^dow 

This u followed b\ a sain simll dqjres'K^n of ^ 

thi: base line, and is caUed the Q depression 
of wa\ cs due to the action of the \'cntn » 

R, which rises suddcnlj and falls to below the ba« Im^ 
depression), and finaUi a second smtllcr wa\c 
dutiDg the middle of s\-stole a iliat certain 

Obsen-aUons made b\ Lewis and CildcT in ' ^ m 

'fiscal ^•al^’ular conditions cause more or 

fhc form of the u'lx’cs of the clcctrocardiograni 
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In mitral stenosis the average cun'e in Lead I showsa dimmu 
tion of R, and increase of S, m Lead III it shows a conspicuous 
increase of R and a decrease of S, as compared to the normal 
This IS the sign of nght ventricular preponderance, as shown by 
Emthoven The right side may be so predominatingly hyper 



Fig 94 — Elcctrocardiogrini from a case of paroxj'smal tachycardia vnth a 
ntc of 214 beats a minute 


trophied as to cause an actual inversion of R, below the base 
hne in Lead I 

In aortic cases, on the contrary, the picture is reversed Iii 
Lead I, R is mcreased and S dimmished , while m Lead lUj ^ 
diminished and S is mcreased In more marled h^’pertroph} 
R in Lead III is inverted below tlie base Ime These changes 
constitute the nght or left vmntncular preponderance 



Fig 95 — Electrocardiogmm taken during an attack of auricular flutter 

Defects of conduction are clearly' sho^vn by the electrocardio- 
gram, and a reference to tire accompanyrmg figures will show the 
electrocardiographic evidence obtamed m a tvide vanety of cases 
Electrocardiographic Changes Associated with Myocardial 
Involvement with Special Reference to Prognosis What is 
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extensive lesion of the arbon 2 a.tions of a branch such as occois 
in human patholog)', would cause a delay in the transmission 
of the excitation wave to the area supphed by the damaged con 
duction fibers Such a lesion if suffiaently extensive should give 
observable changes in the electrocardiogram, and it is probable 
that these changes will be distinguishable from the changes that 
are produced by most other cardiac abnormahties 

"By mtraventncular block is meant any delay m conduction 
below the mam stem of the bundle of His Intraventnculai 
block mdudes (1) Bundle branch block, and (2) arbonzahon 
or Purkmje block, by which we mean mterference with the cot 
duction beyond the two chief branches of the bundle of His 
“This disturbance of conduction may be permanent or tem 
porary Tire permanent changes are mdicative of a definite 
pathologic lesion, generally myodegeneration 

"The catena m this form of electrocardiogram are, in gen- 
eral, as follows 

"1 Abnormal prolongation of the time interval of the QRS 
group beyond the normal hnut of 0 1 second Tbs prolongs 
tion IS most manifest m a widening of the R wave, so that its 
foot-pomts are abnormally separated The R wave no longs 
has Its slender, tall, spme-hke appearance, but is broader an 
sometimes blunter than normally 

"2 Notchmg of the R wave. This notchmg may appear on 
the ascending or descendmg hmb, on both limbs, or at the peat 
It may be multiple, and its degree and location may vary sligh y 
from beat to beat In arhythnuas the shorter the preceding 
mtraventncular mterval, the more pronounced is the evidence 
of disturbed mtraventncular conduction 

"3 Low voltage as expressed by a low amphtude of the 
in all three leads This change is not uniformly present, n 
when It occurs it helps to differentiate this type from the electro- 
cardiograms typical of bundle branch block 

“4 Absence of the typical diphasic curves with huge T wai'c® 
foimd m expenmemtal bundle brandi block 

“ Prognoses — ^Special emphasis should be laid on the senous 
prognosis m patients showmg electrocardiograms mdicabve 0 



lEE ruvcnovAx diagnosis or the heast 

mtnvojtnadar block. Of the patients whoce fate is kn-rta. 3e 
ias been 48 per cent, withm two a ears. 

”0a pbyacal eiammation two signs haiT been e^aafla' 
(I) A muffled, poor, or ptncticalla absent inr=t hear* 
asd (2) a gallop rhathm One is often struck bv tit set 
^ tie heart is bypertrt^hied but that the first 'otnKi, cTiad 
booming, has a poor or muffled quahta ' 

Wll CiPAOTT OF THE LDHGS AS A TEST OF MTOCAEDUL 
FHRCnON 

, known that m patients with heart dtsea* 

'tW capaotj of the lungs, that is, the auhime of the gnst* 
^posable eipirapon after the deepest mspiratian is do — 

F aotmal DetenrunaPons of the aital capaaty m cases t 
, disease are often of practical anlue, as thc> grec 
■^^oimation as to the tendency to dyspnea, and -- 
as to the dmical condition and the reserve power 
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dyspnea Patients with a \'ital capaaty of from 70 to 90 pa 
cent of the normal become short of breath on unusual eiertion 
and must lead a restricted life, although many of them can do 
hght work Patients with a vital capaaty of from 40 to 70 
per cent of the normal are much more limited m their activities. 
They become dyspnac on moderate or shght exertion, are 
rarely able to work, and frequently suffer from cardiac decom 
pensation Those with a \ntal capaaty of less than 40 per cent 
of the normal are decompensated patients, usually confined to 
bed, and the mortahty m thi^ group is high There is, mor^ 
over, a close correspondence m the mdividual case between 
changes m the vital capaaty and vanations m the tendency to 
dyspnea In stages of decompensation the vital capaaty falls, 
and with recovery, the vital capaaty rises 


THE MYOCARDIAL RETRACTION REFLEX 

Attention was directed to a heart-reflex in 1898 by means of 
arrays, and it has since been suggested as of value m detenmn 
mg myocardial tomaty 

The reflex under consideration consists of a contraction of 
the myocardium of varymg duration, which results when the 
skm of the precordial region is irritated The cutaneous irritant 
may vary from a spray of ether to rubbing with a towel, or by 
a senes of percussion blows The most effective site for mdu^ 
mg the heart-reflex is the spmous process of the seventh cervical 
vertebra 

In very large dilations and m advanced myocardial degenera 
tion the heart does not respond to precordial exatation 


MYOCARDIAL DILATATION REFLEX 
A counter-reflex exists of dilatation of the heart muscle as 
a result of penpheral imtation This may be evoked by P®^ 
cussing the spmous processes of the nmth, tenth, eleventh, an 
twelfth dorsal vertebrae This reflex has not been studied wi 
regard to its evidence m cases of myocardial msuffiaency 
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Fmrr MTOMDR 

taMs to°^ present to yon, bnefl\, two ora- 

ttmnmr „ «>»e pomts m rtgarf to tit 

®®cisti^ ^ some ieatatian that I placo sa 

^taduof ^rdiac munnors, as aU our endeavor has heen 

fectors }, abont mnnnois and more shoot the 

fiowtYtj. ™ cardiac compensation or mm&atnrr 

<-^ot be entirely ne^ecled and tpon tis 
*®<1 talk. ^“tre ts always more or less loose «?KoIat: -a 

^hetlief t2i4 ^'^'^®Jnore, it involves the defciitc dectsan as to 


Sutra] Uj, ®®®id a, purely functional or is mdicauvt of x teal 
to lijjp caosuig stenosis If anvthmg can be hrenjit oo* 
caitj^ reaching a clear and logical concfcjjca in J»e 

tad, pj to me worth whfle. I do rot prepose t ■> gom^ 

talifpj these cases at great length, but cerelv to pent oct the 
v-hich have to do with onr present disccss re. 
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systolic murmur At the base there is a systolic murmur, and s 
louder diastohc, which is transmitted downward across the ster 
num There is a presystohc rumble at the apex, prohaUy a Flint 
On her final admission the exammation is very much the same 
except that the heart is considerably larger The following note 
IS made “At the apex there is a rumble m presystole— Flint 
murmur(?) ” 

Her final clmical diagnosis was mitral and aortic msufiSoency, 
indicatmg that her presystohc murmur was considered a Flint 
Autopsy — The tncuspid and pulmonary I'alves are normal 
The left ventricle is markedly dilated The mitral valves are 
much thickened throughout, but espeaally along the borders 
The adjacent edges of the cusps are firmly fused The chords 
are thickened and shortened The aortic cusps are similar y 
thickened throughout 

Case IL— A female, colored, aged twenty-six, smgle, entered 
the hospital March 1, 1917, and died April 2, 1917 Her com 
plaints were those of cardiac insufSaency Careful quesbomi^ 
failed to eliat any history of acute rheumatic fever or any o i 
manifestations She had a child at the age of fourteen ° 
history of venereal infection Wassermann alcohohc anbg® 
negative, cholesterm antigen -1- Both antigens negative on 

repetition Exammation of heart was as follows 


Cm. torlgbt, 

Space. 
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Apex impulse diffuse, with 
maximum in fifth space 
cm to the laft of the mid 
Ime 


At the apex the first sound is long and rough, probably pf 
ceded by a rumblmg presystohc murmur It is followed y ® 
blowmg systohc murmur heard all over the precordium 
second sound is not clear Followed by diastohc murmur 
the base there are systohc and diastohc murmurs 

N ote (March 3d) — ^The presystohc murmur at the ap^ 
very short, does not end with a flappmg first soimd, but uss® 




470 


ALBERT R IAMB 


It mU pay us to look at the problem of the Hint murmur from 
viewpomt if we wish to make its diagnosis more certain. 
It is a murmur made at the mitral orifice without changes m the 
segments of that valve, when there is an aortic insuffiaency 
present We need not go into the actual mechanism of its pro- 
duction, about which there has been considerable discussion 
smce Fhnt first called attention to the murmur in 1862 lie 
point is that there must be an aortic insuffiaency present and 
there must not be changes m the mitral valve suffiaent to cause 
a presystohc murmur In other words, we wish to know under 
what circumstances we may have an aortic insuffiaency without 
stenotic changes m the mitral valve For to diagnose a Flint 
murmur, even if every differential diagnostic piomt favors it, when 
your knowledge of etiology and pathology warns you that there 
are almost certainly changes in the mitral valve segments, is to 
barter away every vestige of logical deduction which you may 
have 

Now what is the chsease, par excellence, which causes un 
comphcated aortic insuffiaency? 

SxxTDENT Rheumatic fever 

Dr Lamb I think that you know better than that, and pre- 
sume that you mean that rheumatic fever is the most fi^quent 
cause of endocarditis m general That is quite correct. But 
it IS not the most frequent cause of aortic damage aloite As a 
matter of fact, it is so rare for rheumatic fever to affect the aorbc 
valve alone that for all practical purposes it may be disregarded 
Durmg the past three and a half years we have had autopsies on 
only 5 cmses of cdiromc cardiac valvular disease due to rheumatic 
fever m which the aortic valve was ajfected, and m every one of 
these there were very definite changes in the mitral valve as loeH 
Lees and Poynton m an analysis of autopsies on 150 cases found 
no case m whicih the aortic valve was affected without concomi- 
tant affec±ion of the mitral valve Now, as you know, we have 
all learned, I hope, that we cannot use the terms “never” and 
always’’ m medicme We should not say that we “never 
have aortic insuffiaency alone as a result of rheumatic fever, but 
that it IS so exceedingly rare that it need not be seriously con- 
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sidercd Bearing the above facts m nund, it seems \'ery casj to 
ha\e a\’oided the error in the first case presented to you today 
Here ivas a young vroman who had had repeated attacks of rheu 
matic fever with sjTnptoms of cardiac in\'ol\'einent for ele\’en 
years Apart from any points of differential diagnosis, the pos- 
nbilitj of a mitral presystohc murmur representing anjlhing 
other than a mitral stenosis in her case is practically nff. I think 
that you wiH see that such a conclusion is logically reached in 
sudi a case Therefore the first point which I wish >*ou to can^ 
awa> today is this If there be a mitral presjatolic murmur as- 
sociated with an aortic msuffiaency in a case giMOg a historj 
rheumatic fe^*er or its manifestations, you will do well to ® 
such a murmur to an actual change m the mitral \'al\ c on no 
call It a Flint murmur If yoM wiU remember this )'OU will save 
yourselves chagrin at an unnecessarily wrong diagnosis on m y 


an occasion. 

We shall lea\'e tHs aspect of the discussion to ° 

<Iuestlon of the most frequent cause of uncomphea a 
sufficiency 

at the present time Longcope s com m 
rases of aortic insufficiency ^>-6 74^2 ^^^^‘^cates the 
=«m!mn reactions. Thu figure is constn-a 
racctdingl} Important rftle which ^ insuffiacnej 

fioency It u also well recognized stenotic changes 

thus caused is almost alwuj’S unoomphea > aortitu with 
•a the mitral val\c. Thus in 7 cases of pfcshj 

aortic msuffiaency which have come to au 0 ^^ 

•enin Hospital m the past three and a ^rds we bavt 

there been changes m the mitral s-als'C- niunnur That 

the condition m which we should expect a Longcopc s 

this is not "alwaj-s" the case is indicat antral 'teno 

rases, m which at autopsj there was an a. 5 j.philitic 

“liTiether the mitral stenosis was a rcsu ^ fhcumatiC 
ras, or caused b> some acute infection, su 
uf which there was no histon, could no , 
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this connection, it is interesting to read over Flint’s original ai 
tides The case reports are bnef, but there is more than a possi- 
bihty that they were all three examples of syphUibc aortibs. 
Now, don’t misunderstand me I am not trying to argue that 
one finds the Fhnt murmur m cases of syphihtic aortibs only, nor 
that a mitral presystohc murmur occurring m that condition must 
be absolutely a Fhnt The pomt which I am making is that Flmt 
murmurs occur only m cases of aortic insuffiaency uncomplicated 
by stenotic changes in the mitral valve, and that as syphUiUc 
aortitis is the condition above all others which fulfils this reqinate, 
you will do well to think long and hard before ascribing a mitral 
presystohc murmur occurnng m a case of syphihtic aortitis to 
mitral stenosis The second case presented to you bears this out 

One might bring up other etiologic factors and amplify the 
present discussion, but it has been my present intention to hmig 
out these two most important pomts, t e , that without most con 
vmcmg reasons you should not 

1 Call a mitral presystohc murmur in a case of aortic in 
suffiaency, due to rheumatic fever, a Flmt murmur, or 

2 Call a nutral presystohc murmur m a case of aortic insuf 
fiaency due to syphihs a murmur of mitral stenosis 

If you will remember these two pomts you will not only save 
yourselves from unnecessary mistakes m diagnosis, but you wiD 
tram yourselves to look at the underlying causes of the condi 
taons which confront you and approach doser to a proper unia 
ing of the more complex cases where the conditions mention 
coexist and where you are deahng with other etiologic factors. 
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of the cretin are easily recognized manifestations of deficient 
thjToid secretion 

The effect of the endoerme glands on metabolism is also ap- 
parent m the ■well-defined endoerme lesions In exophthalmic 
goiter the loss of weight is characteristic, while fat pads and 
obesity accompany myxedema And the hyperglycemia, the 
glycosuria, and loss in weight are well-known manifestations of 
pancreatic diabetes In Addison’s disease, too, the profound 
weakness may be secondaiy to the assoaated hypoglycemia. 

The effect of the endoerme glands on the penpheral nervous 
sj'stem IS easily recognized The tendency to perspiration and 
the tremor which is present m certam types of exophthalmic 
goiter speak for an effect on the penpheral nervous system, and 
the cyanosis and other signs of hypo-adrenalism also indicate 
a disturbance of the penpheral nerv'ous system 

There are other effects produced by the endoerme glands that 
have not yet been definitely established, but which cumulabvs 
emdence is gradually estabhshmg as facts The resistance and 
the inherent susceptibihty to infections seem to be bound up with 
the fimctions of the glands for mtemal secretion Indeed, even 
the characteristics of personahty seem to be determined by the 
gland which has the preponderatmg function m the mdi'vid 
In the study of the emotions and their relation to endoenne 
conditions Cannon has shown that certam fundamental po- 
tions — which were the only ones that he could study m the la r 
atory — are associated ■with mcreased secretion of the endoenne 
glands Of course, the great question that Cannon’s conclumon 
has brought forth is whether the endoenne secretion is the cause 
of the emotion or whether the emotion is the cause of the se^ 
tion From a climcal standpomt, however, the assumption 
the endoerme secretion is the cause of the emotional and nervous 
phenomena is of great practical and therapeutic ■value 
The diagnosis of endoerme disturbances would be 
mdeed if we possessed quantitative methods for detectmg 
presence m the blood of the specific secretion of each g < 
or if we could recognize the absence Of any specific 
substance Unfortunately, however, this is still a vnsion o 
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distant future. Consequently, we must depend upon clanical 
methods and nidu*ect tests for the dmgnoaia of endocrine disturb- 
ances. 


The clinical method has proved to be very valuable, but 
t requires much closer and more cartful rimtraT observation 
has heretofore been practised m our physical examination 
Tnc clmical methods used m the diagnosis of endocrine lesions 
^ based upon the fact that we are able to recogmxe certain gross 
disturbances m the function of certain endocrine glands by the 
^^^^^iiTcnce of definite rli ni c al syndromes Consequently, the 
P^®*nnce of the same tymptoms in a lesser degree are useful in 
determining a disturbance of the same endocrine gland when a 
poss lesion is not apparent- In a sunflar manner the presence 
these same symptoms m any disease enables us to establish 
^ endocrine basis for that disease For etample, exophthalmic 
Smter Is r^ularly characterized by the production of croph 
tremor, tachycardia, von Graefe and Stelwag signs, 
^usequently, it la a reasonable assumption that one or scvctbI 
« these Eymptom^in the absence of any other definite cause— 
be considered as stigmata of excessive secretion of the 
tbyroKl gland Or, ^ce Addison's disease is characterized by 
piE®cntation, low blood pressure, hypoglycemia, and general and 
Profound asthenia, it is reasonable to assume that these symp- 
toms— Tvhen they occur without other definite cause— arc stig- 
of deficient adrenalin secrcUon We can, therefore, classify 

tbe endocrine stigmata In the following waj 
f Thyroid stigmata (a) hypcrfunctlon, 

W hypofuncUon 

2 Adrenalin stigmata (a) 

(6) h>'po[uncUon 
^ Tituitaiy stigmata (a) hyperfunction 
(fr) h>-pofunction 

4 Thymus stigmata 

5 Pancreatic stimgata 


6 Gonadal stiptmta . jj-ndrom 

The sUginata arc the s>ii)ploms of * Ir-ions, ^ 

Ptodoced bj gross lesions of the ■vanous cn 
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Furthermore, since the endocnnes regulate growth and de- 
velopment, we may utilize disturbances m growth and devdop- 
ment as a means of recogmzmg disturbances in the endoome 
glands For example, smce certam bony changes occur in pit 
uitary disturbances, the presence of these characteristic bony 
changes should lead us to assume a lesion of the pituitary gland. 

It IS recognized that the endocrine glands regulate metabohan, 
consequently, we may be permitted to assume an endocrine dis- 
turbance when certam characteristic metabohc disturbances are 
present 

Smce we have evidence that the endocrine glands senatia 
the peripheral and central nervous systems, the presence of de- 
fective function m the penpheral or central nervous systems 
should lead us to deduce a defiaent sensitization, and conse- 
quently a defiaent seaetion of one or several of the endocrine 
glands For example, we know that the adrenal secretion is 
the great sensitizer of the sympathetic nervous system When, 
therefore, we have evidence of a highly sensitized sympathetic 
nervous system which is manifested chmcally by a characteristic 
group of symptoms known as the state of sympathicotonia, we 
have good reason to assume that this state is due to an escesave 
secretion of the adrenal gland Furthermore, we can utfliw 
this fact to estabhsh an mdirect test for the presence, m a 
rather gross way, of the excess or dimmution of the adrenal 
secretion 

We know very defimtely the pharmacologic effect of adrenalin 
We know also that these effects are due to peripheral sympathaf^ 
stimulation Consequently, if the mjection of the usual dose of 
adrenahn chlond shows the patient to be unusually susceptible 
to adrenahn, or if a smaller dose produces marked effects, it is a 
reasonable assumption that thm effect is due to the presence in 
the system of an excessive amount of the adrenal secretion 
On the other hand, it has been shown by Eppmger and Hess 
and others that certam mdividuals suffer from a group of symP" 
toms which are the result of excessive penpheral sensitizabo® 
of autonomic, vegetative, or so-called vagotonic system, be- 
cause the vagus nerve and its branches is the most important 
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MTvc of this group The nerves constitutiiig this system are all 
cffercat nerv^es and consist of the following nerves 

1 Oculomotor, innen^tmg the musde of accommodation 
and the muscles for contraction of the pupil 

2 GlossopharyngeaL 

3 The vagus nerve, nmen^aUng the blood ^^esseb, the mucous 
tocmbranes of the mouth, throat, and nose, the salivaiy glands, 
the trachea, the bronchi, the digestr-e tract, the liver, the bile- 
ducts, the pancreas and its ducts, the blood \ cssels, the kidnej's, 

pdnc organs, and the gemto-unnary tract. 

The symptoms which ore produced by a state of increased 
sensitization of the autonomic or vagotonic ncrv'ous system arc 
fhe foUowmg, and the syndrome formed bj these symptoms is 
called the state of vagotonui 

1 Contracted pupils 

2« Stelwag sign 

3 Von Graefe's sign. 

4 Excessive secretion of tears 

3 Hot flushes, 

d Eiceasi\ e salivation 

7 Excessive perspiration 

5 Slow heart beat and paroxysmal attacks of rapid heart 

beat. 


^ Low blood'pressurc. 

10 Attacks of bronchial asthma 
^1 Eosmophiha and lymphocytosia. 

12 Globus hystcncus 

13 Gastric pains with hj’pcraddity 

14 T>lorospaam and cardiospasm 

15 Mucous colitis 

Id Spasm on unnabon 


17 Tcndcncj to creebons . 

It is gcxieraUy behen cd that the chiucal state of “ 

definitely assooalcd with a disturbance of one or so-cral o 
^oennt glands, although which gland is disturbed 
^ted, but the probabihUcs pomt lo the thiTOid and 
Is therefore reasonable to assume that if a pabent has 
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symptoms, these symptoms are an mdication of the disturbance 
of these endocrme glands We know also that we can produce 
vagotonia artificially by the mjection of pilocarpm, consequently, 
if the mjection of the usual dose of pilocarpm produces profound 
vagotonic symptoms, or if a patient is so susceptible to pilocar- 
pm that a very small dose produces an unusually profound 
effect, we can deduce from this effect the fact that the patient 
is suffenng from an endocrme disturbance characterized by 
vagotoma 

Eppmger and Hess have classified mdividuals mto vago- 
tomcs or sympathicotomcs, accordmg to whether they show 
stigmata of the autonomic or sympathetic nervous system 
Subsequent work, however, shows that certam mdividuals show 
stigmata of both systems Furthermore, the mdividual who 
shows vagotomc stigmata at one tune may subsequently show 
sympathicotomc stigmata But smce these constititional mani- 
festations are evidence of an endocrme disturbance, and since 
we know that endocrme disturbances are dynamic and char- 
acterized by compensatory phenomena, the change of a vago- 
tomc mdividual mto a sympathicotomc one is merely an indica- 


tion of compensation of the reaprocal gland 

This afternoon I shall emphasize particularly the diagnostic 
value of the vagotomc and sympathicotomc tests and attempt to 
show that the information thus obtamed can often be utilized m 
a practical and therapeutic way Of course, I realize that at 
times these facts do not hold good, because m endocrme condi- 
tions we are still only on the outskirts of a tremendously fertile 
and prohfic field for bnUiant research, and only a very few 
defimte axioms have as yet been established from which to draw 
absolutely rehable conclusions Consequently, whatever facts 
are established m endocrmology at the present tune must be 


modified by the coefficient of its pioneer state 

In the normal mdividual there is a constant balance between 
^the autonomic or vagotomc and sympathetic systems In other 
dividuals a disturbance m this balance is disturbed, and the 
• I >ance manifests itself by the presence of vagotomc or 
nathicotomc syrmptoms, and therefore mcreased susceptibil 
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^bpilocatpiii m the former and increased susceptibihty to ad 
n. the latter group of symptoms. 

shown that both of these states are manifesta 
oli some of the endoctme glands, when one or 

tnne dMv slates predominates we can deduce an endo- 
“>etiodi Consequentlv, until we have more definite 

^ treating the evident excesses of the state of vago- 
St sytnpathicotonia we can symptomatically improve and 
of these endocrine manifestations Forexample, 
that cases of exophthalmic goiter may be divided into 
groupa The usual case gives evidence, both In itn 
trnma P^^^tnena and m the pharmacologic tests, of both 
^thfcotonia and vagotonia On the other hand, some of 
evidence only of sympathicotonia and give a 
adrenalin reaction It is qmte possible that m these 
tfana l*^F®^ootomc manifestations are due to the ad 

^ew which shows only vagotonic symp<o»s “ ^ 
pDocarpin reaction These cases are behei^ o 
Panied by an enlarged thymus gland When, 
reestablished that the case of exophthalmic goiter in ^ 

j, ’rith marked sympathicotomc sjmptoms, ’re 

^ by attempt m lessen the 
jjw “ obtiun any endocnne substances ^ijircct 

.. -<.r» « 

<0 lessen the sympathicotonia jdmmisim 

“ting an exaggerated state of irngotoma ^ r^^rotona to 
° Pflocarpin, thus producmg nn oixi mdindual 

the sympatlncotonin, smce m ^'roat 

between these two states is roller with lagolo- - 

Oa the other hand, a case of exophti^ ^j^ "■ 

be treated m two vrays ^ rodoong / 
^^tbicotomc with ntropin, or 0 ^ ^ lOC 

^Pathicotonm with adrenalin, ®'' ^ ^hod 
manner we may utiUrc the i^jnic 
^^ces of anj of the other endooj^^ , 

"Bother method of treating ciw 



480 


A S BLUMGASTEN 


advantage of the fact that when an excessive or defiaent func- 
tion of one gland is accompanied by a defiaent or excessive func- 
tion of another, the feeding of the reaprocal gland will often 
improve the disturbance m the affected one For example, we 
know that hyperthyroidism is very commonly accompamed by 
an excessive secretion of the pitmtary gland Consequently, 
the feedmg of pitmtary gland will often help cases of exophthal- 
imc goiter 

A third method for treatmg endocnne disturbances consists 
of takmg advantage of the fact that certam individuals can be 
classified accordmg to the gland which has the predominating 
secretion m them or accordmg to whether they manifest sympatb- 
icotomc or vagotomc signs This may be detemuned by a study 
of the personahty of the mdividual, his activities, his likes and 
dislikes, his susceptibihty to vanous diseases, and the presence 
or absence of vanous endocnne sbgmata, as well as vagotomc or 
sympathicotomc signs Such an mdividual may suffer from cer- 
tain symptoms resultmg from a sudden loss of this predom- 
matmg secretion 

The followmg group of cases mdicate particularly the value 
of the vagotomc and sympathicotomc tests as an aid m diagnosis 
and treatment I have particularly chosen cases with defimte 
endocnne lesions to emphasize these conditions By the presence 
of the characteristic endocnne stigmata and the determination 
of the vagotomc or sympathicotomc state m an mdividual with an 
endocnne disturbance, but no apparent lesion, we can establish 
with a fair degree of accuracy which gland is mvolved, and we 
can treat the case accordmg to the evidence thus obtamed 

Case I Hyperthyroidism with Sympathicotonia A. D , 
a young Irish maid thirty years of age, came to the dime com- 
plaining that for the last few months she had noticed a small 
lump m the lower part of the neck about the size of a cent This 
lump gradually grew larger, until at the present time it is the size 
of a half-dollar In ramy weather this lump becomes larger and 
she feels as if it were pressmg on her throat This usually lasts 
a day and then gradually passes away For the last month she 
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A TTord as to the rabonale of the treatment The pitmtary 
{had feedmg was given on the basis of the fact that hj-persecre- 
Uoo of the thyroid is accompamed by deficient secrebon of the 
phntary, consequently, overfeeding of pituitary tends to neutral- 
fa the eicessive secrebon of the thyroid Furthermore, we had 
evidence of a sympathicotonia In other words, the thyroid — 
« possibly the adrenal — was secreting a substance which pro- 
dated a sympathicotonia. There is no glandular substance that 
*e hiow of at present that acts as a sympathebc depressant 
But smce in normal conditions there is a balance between sym- 
IfaBicotonia and vagotonia we attempted to overcome the sym- 
Pfiucotonu by mcreasmg the vagotonia, which we accomplish 
ay means of pilocarpm, the best vagotomc stimulant Further- 
^ we had evidence m the effect of our pdocarpm tests of a 
ddioent vagotonia 


^ ^ Exophttalmlc Goiter, with Vagotonia 
SymptomB—The pabent, S P , a woman of twenty- 
tnd complaining of pain in the epigastnum 

J^discharge for the last three years He illness began 
bifiatai epigastric region which 

nutkefl ti, f abdomen At the same time 

^ IbJ isadn.ll ^ became more promment, and 

B* ^ SBie stated that she felt as if a 

® ‘"•ot Z the pam was 

'“W lor fmm double up to reheve it The attacks 

■^falf^^Vr days-usually for 

*^».«ndnotlin,»*L“^°'“ '^=P“”““tanmttentmchar- 
»ad ^ Bieen a neurobc 

‘"yrtaEfaf Sb° 

fa ” yfil''Wi3h<reamy discharge from the 

“ of 1 watmT^ ^ recently unproved and 

at tun^ ^^le has a burmng sensabon on 

ffiiij two years she has been extremely 

o^es at the age of att, but no sequehe, and has 
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never been ill since Her husband has lues and is now bemg 
treated with mercury and salvarsan injections She has had a 
Wassermann taken, which was weakly positive She has had 
twelve mercury mjections 

Her father is hvmg and well, her mother died of cardiac dis- 
ease, has a brother and sister, both hvmg and well 

The patient is a rather thm, emotional young woman who is 
fairly comfortable There is no rash on her skin, but red blotches 
appear on the skm on the shghtest touch, and the axUlffi become 
covered with profuse perspiration No evidence of any general 
glandular enlargement. The pupils of the eyes are contracted, 
round, and equal, but they react very slowly to accommodation 
and very shghtly to hght, there is a Von Graefe and Stelwag sign 
There is a shght exophthalmos The nose and ears show no evi- 
dence of any abnormal changes The teeth are m good condition 
and the palate is highly arched, the tonsils are not enlarged. 
There is a shght congestion of the throat In the neck there is 
a moderate enlargement of the thyroid gland, but no thnil is 
felt over it The chest is normal m shape and contour and the 
expansion is good The heart is not enlarged The sounds are 
regular, of good force and muscular quahty, no murmurs are 
heard The pulse is regular and of good volume, its rate is 60, 
but the rate changes qmckly 

The systohc blood-pressure is 98, diastohc, 66 There is 
no evidence of thickenmg m the palpable vessels The abdomen 
is not distended, there are no areas of tenderness, abnormal 
rigidity, or masses to be felt The hver and spleen are not en- 
larged There is considerable tenderness on pressure m the 
epigastrium The kidneys are not palpable, the stomach is not 
dilated 

The extremities are not edematous or tender The knee- 
jerks are very active 

Laboratory Findings — ^The urmary output was withm normal 
limits, the urme had a specific gravity of 1018, it was aad m 
reaction, it contamed no albumm, no sugar, and rmcroscopically 
there were no casts, but many W B C present 

The gastric analysis after an EwnM * meal show^dTree 
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HQ 50 Ibtal aadity 82, do IdcDc aad, considerable mucus, 
isd nacroscopicallj some starch granules and tmdigested food 
psrtides. The blood count showed BBC., 4,500,000, hemo- 
«loWn, S5 per cent., W B C , 8000, pol}-nudears, 65 per cent, 
Whorj-tes, 33 per cent., eosmophUs, 2 per cent. 

KpTr i tnfl tloq of the nervous system shows no areas of ancs* 
'itds, DO Shombeig, no atana, no paralysis, no mvoU'ement 
«f tny of the cranial nerves, no Kenng or ngidity of the nedc, 
DO Bahmala. The only positiv e signs of the nervous system are 
Oie papillary disturbance already referred to and the eraggarat 
bee jots. 

^ injection of 1 c-c, of adrenalin hydrochlond, 1 1^ 
•^rtion, intramuscularly, caused only slight change in the blo^- 
from 98 to 102 m the systohe, and from 66 to 68 in e 
•'^“fohe. No tremor was produced and no nervous 
^pnlse-rate, however, changed from 88 to 92, and 
Irom 0 144 to 0 150 The injection of A gr 
nydiochlorid, however, produced a marked effect. 6 
ate diaaged from 88 to 120 The blood pressure ^^3 

although It went up a few pomts in the the 

•fftr the injection There was marked perspimti®“ 

“'fy, and there was a secretion of 165 c.a of sab''^ ‘° miter with 
case gn es evidence of a moderately of syph 

^ptoms ol vagotonia In addition, there is a jjjjturbance 

the husband, and there 15 evidence of jj whether 

eraggtrated knee jerks. The problem, ho^ ^ cerebro* 
patient 13 suffering from a gastnc cnsis aJ ^^gotom^ 
*Pfnal lues, or whether it is hyperthyroidism and 

At any rate, there is evidence of a very mar . 

’'Me we cannot defimtely deade . ^dit»n of 

cf the cerebrospmal lues is responsible for ^ 

tfnia, nevertheless we used the vagotonia " orftact 0 

JfatmenL The patient was P“‘ 

bree tunes a day, so as to lessen the the ^ttfe 


tunes a day. so as to lessen reo wr 
was gitcu atropm sulphate, that at 

She came bacL about two weeks lat * not 

had gradually subsided sod t 
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tacks for some time She is still under observation, though she 
has been free from attacks ever smce the beginning of the treat- 
ment, about three months ago 


Case HI Subthyroidism with Adrenal Insufficiency — 
M B , aged forty-one, was referred for diagnosis m July, com- 
plaimng of pams m the back and extremities The illness began 
about two j^ears ago with pams m the neck, spme, and lumbo- 
sacral region, which persisted for a year At that time she went 
to a gynecologist who performed a hysterectomy for these symp- 
toms The operabon, however, did not reheve the symptoms, 
but the pains extended to the arms and legs The pams seemed 
to be localized to the muscles 

A short time after the onset of the illness epigastric pams de- 
veloped, and about September, 1918, she began to nobce puffi- 
ness of the face and eyehds which has persisted ever smce. A 
similar puffiness of the ankles has gradually developed m the 
last few months The pabent has had ocapital headache ever 
smce the onset, and she has also nobced that her skm was dry and 
scaly, and she rarely perspired even m the very hottest weather 
She complains parbcularly of exbeme fabgue, which is so bad 
that she can rarely get out of bed She is always drowsy and 
stuporous She suffers from stubborn consbpabon Her nose 
is frequently stuffed so that she cannot breathe, and she has now 
become a mouth-breather on that account 

She had the usual illnesses of childhood and an attack of 
rheumatism twelve years ago which lasted seven months She 
has been married eighteen years, has had two children, and has 
had four miscarriages, occurnng after the burth of the last child 
The family history is negabve There is nothmg m her habits 
that IS at all relevant to her condibon 


Mrs B presents the appearance of a rather obese, stuporo' 
imddle-aged woman There is no rash on the skm, but there i 
ocolate-colored spot about the size of a 2S-cent com on the ( 
msor surface of each aim near the elbow-jomt The skm 

anv^n ^ scaly There is no evidence 

any glandular enlargement The scalp is covered with an abi 
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dance of thick, dry, coarse lifter The face is puffy, especially 
around the eyehds The eyebrows are normal in size, but not 
bushy The eyes are dull and lusterless and the pupils of the eyes 
are round, equal, they react to light and accommodation, and 
there is no nystagmus The nose and ears show no evidence of 
any abnormal lesions. In the mouth the teeth are m fairly good 
condition, they are not loose and there is no purulent secretion 
from their sockets, the throat is congested, the tonsils are small 
and submerged and no purulent pockets are seen, nor can pus 
be expressed from the foUicles In the neck the thyroid gland is 
barely palpable and no cervical glands are to be felt. The 
h normal m shape and contour and the expansion is good ft 
buigs give no evidence of pathologic changes The heart is no 
®darged, the soimda are regular, rhythmic, of good force an 

muscular quahty, and no murmurs are heard Moderate excrase 

causes only a rise of ten beats in the pulse-rate and does not 
dace any murmurs The pulse is regular, of good , 

there is no evidence of artenosderosis m the pa^ e 

The systohe blood pressure IS 110, diastohc 90 

not distended and there are no signs of fluid ° 

felt The liver and spleen are not enlarged an e ^rvssure at 

not palpable. There is considerable a 

number of small fatty nodules are felt lower ei- 

» ... .. 

tremitres show only a slight edema of rvidencc of a 

Examination of the ner^mus system d no 

leaon in any of the cranial nervK, ^nr^^^ ^ ^ normal 

paralyses The superficial and muscles of 

There is marked tenderness on p 

both upper and lowff ^ of ccrxdx, the bodi 

Vagmal examination shows on > 

of the uterus and the findings other than a 

Rectal examination gi^cs n po®* 
few hemorrhoidal tabs. ts within normal 

The urmarj output m ‘ ^ in rcacUon, spealic pmMt> 

limits The urme is cloud} and aa 



488 


A S BLnMGARTEN 


1006 and 1024, no albumin, no sugar, no casts, and only a few 
epithelial cells on microscopic examination The feces showed 
no parasites nor any blood other by chemical or miaoscopic 
examination The gastnc analysis after an Ewald test-meal 
showed free HCl 30, total aadity 90, no lactic aad, a famt trace 
of blood by the guaiac test, a few yehst ceUs and food particles on 
microscopic exammation Exammation of the blood showed R. 
B C 3,800,000, hemoglobm 80 per cent , white blood-cells 9000, 
polymorphonuclears 46 per cent , lymphocytes 56 per cent , and 
no eosmophils The Wassennann reaction was negative 

The pilocarpm test for vagotoma showed the following drop 
in the blood-pressure m forty-five mmutes Systohc, from 110 
to 105, diastohc, from 90 to 80 The pulse-rate remained the 
same, there was no sweatmg produced, but the patient secreted 
20 c c of sahva m forty-five mmutes 

The adrenahn test for sympathicotoma showed no change 
whatever m blood-pressure or pulse-rate, there was no glycosuria, 
and the blood-sugar was changed from 0 12 to 0 14 

The conclusion from these two tests seems to mdicate a de- 
ficient vagotonia with a markedly defiaent sympathicotonia 

The positive findin gs of this case are the foUowmg 

1 The mental torpor and drowsmess 

2 The moderate obesity 

3 The tenderness at the lumbosacral junction 

4 The tenderness along the muscles of the extremities 

5 The dry, scaly, waxy skin 

6 The edema and p uffin ess of the face and shghtly around the 

tibiffi 


7 The lymphocytosis 

8 The evidence of defiaent vagotoma and sympathocotoma 

9 The low blood-pressure 

The patient was ongmally sent for an eigilanation of th( 
l^ema, which, of course, suggested nqihntis or tnchmosis 
in t urme exammation and the low blood-pressure elmi' 

®^^hntis The absence of eosmophiha as well a; 

An •' ii^ tnchmosis 

dMurbance „f conxse, r, ■ ' . , the matted 
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twpor, the drowsmess, the low blood pressure, the persistent 
fatigue, the obesity, and the scaly, waxy, dry skm These symp- 
toms suggest a hypothyroid condition The marked fatigue, the 
chocolate-colored spots on the arms, the tenderness along the 
ddetal muscles, the low blood pressure, and the weakness an 
lethargic state suggest an adrenal defiaency The pflocarpm 
test gives a practically negative reaction, mdicatmg a defia® 
vagotonia. The adrenalin test mdlcates a deficient sympa 


cotonla. 

It is mterestmg to correlate the clinical findmgs of an 
enne disturbance with the pharmacologic evidence of an 
enne defiaency The adrenalin test suggested , 

hi the adrenal glanH The negative tests mdlcatid 
is such a deficiency of adrenal secretion m the bio , am 
hijecbon of 1 c.c of adrenalin did not produce °° v 

reacbon. Although there Is clinical evidence of a di^ 
Myaudema, we cannot localise definitely at 
filand or glands which produce the state of ^ 

«eenmthatthethymus,thyroid,andtolym^c^‘^^^^ 

sources for autonomic sensitiam ^^tonia and the 

is any relationship between the absen thymus or a 

submyiedeina, but there is no evidenre . ^ 55 per cent, 
lymphatic diathesis, although the blood coun 

lymphocytes thvroid feedmg, begm 

Trealmml—Tht patient was put on in the 

mag with gr * t. 1 d . Whi^ was two 

conrse of a few weeks to gr 1 o nuCBiiess of the focc and 
Weeks after treatment was drowsiness was changed to 

the edema entirely disappca^i Xhe pains disap- 

alertness, and the patient felt larger 

peared m a week after pjs^umed, although the 

doses of thyroid were reaeJiea w ^ p^ns and 

symptoms of submyicdtma a nlmost a week after the 

weakness had markedly pro' giitn for diagnostic 

injection of pilocarpm bj „_diCcd the treatment b> addmg gr 
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and adrenal extract, gr doses, with the pilocarpm This re- 
heved the pains which were the only remnants of the ongmal 
symptoms present, the subthyroid symptoms having been r^ 
heved by the administration of th3nroid The rationale for the 
use of adrenal extract was mdicated by the evidence of adrenal 
msuffiaency, and the rationale for the use of pilocarpm was mdi 
cated by the fact that the pilocarpm test was only very shghtly 
positive 

The treatment of this case is mterestmg because it illustrates 
the value of the vagotomc and sympathicotonic tests from a 
therapeutic standpomt While the vagotomc test does not always 
localize the lesion, yet pharmacologic evidence of diminished vago- 
toma mdicates that the production of a vagotonia will unprove 
many of the symptoms due to the apparent endocrme disturb 
ance, although the gland affected cannot always be localized 


Case IV — Case of Keurasthema with Evidence of Sympathi- 
cotonia and Hyperthyroidism — B G was admitted to the Lenox 
Hill Hospital complainmg of weakness and famtmg spells during 
the past year She has had these famtmg speUs and palpitation 
of the heart and has been extremely nervous She has had bum- 
mg pams m the stomach, eructations of sour material m the 
throat, and, at times, belchmg of gas She has lost IS pounds in 
weight dunng this tune In fact, close questionmg revealed that 
she suffered from aU the characteristic symptoms of the typical 
neurasthemc 


She had the usual infections of childhood, and had typhoid 
fever twelve years ago, otherwise her history has been negative 
Her menstruafaon began at the age of thirteen, was regular every 
twenty-eight days, and lasted for three to four days She has 
been mamed fifteen years and has four children She has never 
had any miscarriages Her father died of apoplexy 

The history is very mdefimte, and seems to be that of general 
asthema The patient is a poorly nourished, thm, middle-aged 
woman, who is highly exatable and extremely nervous There 
IS no rash on the skin, but there is a brownish pigmentation over 
ont of the chest and the upper part of the back, which is ap- 
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pjTtntly « chroinophytosi 3 There is no general glandular en- 
higement 

Hie pupils of the eyes are round, wide, and react to light and 
rcroinmodatloii. There is no exophthalmos, and no Stelwag, 
Von Graefe, or MObius Eign The nose and ears are apparently 
■*oniial. The teeth are in good condition, the throat is shghtly 
®^^fiested There is a slight enlargement of the thyroid gland, 
Imt It 13 not tender nor are thrills felt over it There are no pal- 
pable cervical glflOflE The chest is normal m shape and contour 
Tie lungs are normal, the heart is not enlarged, the sounds 
legnlar. rhythmic, and of good quahty, and no murmura can be 
heard The pulse is rapid — about 80 to 90 The blood pressure 
« 140 systohc and 100 dlastohc There is a slight thickening o 


Ihe palpable vessels 

The abdomen is scaphoid in contour, there is arn 
Pwasurt m both inguinal regions, but no evidence oi free flm 
any abnormal masses. Th6 hver border may be felt 
breadth below the costal margin, but the splem no 

»nd lower eitrermbes are normal, and “e UJ 1 

Vaginal examination is negative. The reaction, with a 

*dhin normal limits, the unne was ^d 

«P«iec gravity of 1031, a famt trace of albumin, no sugar, 

® few leukocytes on microscopic caammabon^^^^^^^ 

ThebloodexaminaUonabowi^an^ hemoglobm about 

bbod-count showed 68 per cent., 

80 per cent , white blood-cehs, mononuclears, 7 per 

lymphoqrtes, 29, eosinophils. 1 


^ r iwe chest showed no thymus cnlar^ 

*-Ray examination 01 m solution of adrenalin 

rent. The injection of 1 ^ ^ tremendous reaction, the 

hiond intramuscularly P There was a nsc m the 

aUcnt began to “ t 3 dlastohc 20 points— and the 

lood pressure— sj-stoh Jjock In other words, we 

aticnt secrned on^thicoiorua A pdocarpm inJccUon 

lad a marked ^« '^J^^pj,eiicallyncgamc No change 
P' -fa, given a ic" “ J 
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was produced m the pulse-rate, the blood-pressure, or the seae- 
tion of sahva 

A blood-sugar test could not be done on account of the 
patient’s objection to the removal of blood from the vein 

This was evidently a case of marked neurasthema with signs 
of profound sjunpathicotoma From the fact that there was a 
shght enlargement of the th3woid, it seemed very likely that the 
thyroid was responsible for the sympathicotonia An injection 
of gr tJtt of atropm sulphate caused profound toxic symptoms 
which resembled the effect of the mjection of adrenahn 

We explam this by the fact that the atropm paralyzed the 
vagotomc system so as to give freer play to the already over- 
active sjnnpathetic The patient was put upon pitmtary extract, 
whole lobe, to overcome the hyperthyroidism, and pilocarpm 
hydrochlond, gr , three times a day, to produce a vagotonia 
and thus estabhsh a better balance between sympathicotonia 
and vagotoma She was seen agam about a month after her 
discharge from the hospital, and her nervous symptoms had 
markedly improved 

It is mterestmg to note also that at the last observation— 
which was about five months after her admission to the hospital 
the patient was entirely free from all symptoms She is now three 
months pregnant, and states that for the last two months her 
symptoms have completely disappeared, m spite of not takmg 
any treatment 
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PHYSICAL THERAPY IN LOCOMOTOR ATAXIA 

Cause of DlEcase Definitely Established- Therapy of the 
Disease Still a Matter of Controversy Physical Therapy as a 
Means of Relief of Variotis Symptoms Methods of Its Applica- 
tion, 

DoccaioTOB. atajoa 13 a sypbihtic aRection of the central 
fiystem. The symptoms are due to an invasion of the 
i^ervous structures by the SplrochEcta palhda and the snbsc- 
(J^ent destruction of the nervous tiESues. 

I place these facts at the b^inning of this paper with the 
^tention to pour a little cold water on the cnthusiasni of some 
physical therapist who claimed or cl aims great results m the 
treatment of locomotor ataxia by these methods AD we can 
ittaln IS an alleviation of one or the other symptom, a more or 
^es5 strong suggestive influence which may sometimes have a 
very marked effect 

I shall in the course of this paper, when I speak of Malone^ 
^deas on this subject, refer again to the mechanism of action 
physical therapeutics. 

The old pnnaple of medione, the prtfrtutn not noccre, must 
fotemost in our minds when we deal with a tabetic, because ew 
patients can be so easily harmed as the tabetics 
^^dingcr has first formed the conception of the Aufhrau 
^^^okhoten” of pathologic conditions in which the ^ 

the structures is more rapid than the reconstruction ^ 

*5 one of these diseases, and our effort must alwaj-s tend to 
^ccuon to dmunish the axhausUon and to further the bauamg 
^ of the tissues , 

This point of View must be dominant, and evtr> p 
^ wish to apply roust first be scrutinized from this 
49) 



494 


HEINEICH F WOLF 


It IS a weU-established fact that stimulation mcreases the oxida- 
tion and the metabohsm m the tissues Under normal condi- 
tions this will tend to use up tissues which are m the process of 
dissolution and to stimulate those which are growing In such 
disease, however, where the ratio between destruction and re- 
construction is an unfavorable one for the mdividual, a severe 
stimulation will naturally do more harm than good, as the thor- 
ough destruction will be much more extensive than the possi- 
bihty of reconstruction In fact, it is possible that an over- 
stimulation will change reconstruction mto destruction 

Hydrotherapy is a method of treatment which has a vnde 
range of possibihties It is a sedative or a strong stimulus, de- 
pendmg on the form of apphcation, temperature of the water, 
and the mechanical factor, for instance, water pressure 

Cold apphcations, particularly when combmed with press- 
ure, are a very powerful stimulus, and there is no doubt m my 
mmd that they are very harmful if apphed to tabetics or paretics 
I have seen bhndness develop m a tabetic durmg a heroic hy- 
dnatic cure, and acute mama m a paretic who previously showed 
only neurasthemc symptoms and where paresis was hardly 
suspected 

My experience is suffiaently impressive to warn agamst all 
severe hydnatic treatments Partial ablutions, a shallow (half) 
bath at 92'’ to 88'’ F , and carbomc aad baths may be used with 
some benefit 

If a tabetic suffers from a syphihtic affection of the cardio- 
vascular system, treatments known as beneficial m such condi- 
tions may be used, but we always have to keep m mmd whether 
the possible help is worth takmg the chance, however slight 
In many books which deal with electrotherapy we wiU find 
vanous recommendations Galvamc currents, high frequency 
m the form of apphcation of the Oudm electrode (violet rays), 
or diathermia is recommended, and successes are reported We 
have to accept these statements with the proverbial gram of 
salt and a benevolent smile A symptom-complex which is so 
’ p I j 1 j as the locomotor ataxia is the most fertile soil for the 
' of an enthusiast or fanatic 
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As far as massage is concerned I believe that it is of some 
value if done m a gentle way Heavy de^ massage increases 
ipparcntiy the pain, which is annoying and troublesome. 

Before I turn to the discussion of mechanotherapy I must 
first mention the work of Hr W J Maloney on the subject of 
l<>comotor atana Li his wnbngs, particularly m. his book 
^Xocomotor Atana”^ (the most instructive and fundamental 
ever written on the therapy of tabes), he explains the 
mode of working of the physical therapy as wdl as its lim- 
itations. 


The most important result of his studies is the discovery of 
tfie importance of psychologic factors on the symptom-complex, 
®iid the fact that the condition of the mental state is so closely 
eclated to the symptoms due to structural changes that a de- 
f^rlorafaon of the mental state causes an aggravation of aD the 
*ymptom3 and vice versa, that an mcrease in the symptoms 
ftffecta the mental state and produces a viaous circle. 

These discoveries explain in a simple way "why so man> 
forms of physical therapy have gamed an undeserved degree o 
Populanty If the treatment is suffiaently impressive and il 
Ihe physician is suffiaently convinced of the value of e 
iiient and is able to inspire hope and confidence m e pa ® 
treatment may give more or less transitory reh or p 

fie symptoms. , , , . 

T\Tiat we have to keep m mind is that ^ ° 

of a temporary impression, suggestive 
“g improvement aggravate the structural ^ 

consacntious physiaan will v^cigb patient which 

cons and wfll not try to force a treatment on ms j» 
win^timately harm him or loco- 

Tne most important symptom oi m ^ 

®otor atam is tlie ataxia A man may jj not 

blows about It , he may ha\ c dUBcutty m ^ csight 

^laracteristic. He may be so * yni before himself 

become a blind man, but what therefore 

before the world as a tabetic is 
>^e1rYorfc.WlS• 
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there is no sjTnptom which has such an overawemg importance 
as the disturbance of his walking 

We must give all the deserved credit to Frenkel and Gold 
scheider, who have tned to correct these symptoms and ivlio 
have developed a method of cure 

Frenkel has published a book which, up to the publication 
of Maloney, was the standard work, and he is the founder of the 
mechanotherapy of locomotor ataxia of re-education This 
system, however, has many faults It is based on the assistance 
of the eyes He tries to replace the natural control of movement 
by the control of the eye The result is that the patients treated 
With this method, though they may be able to walk m the light, 
are more helpless than ever m the dark or under unusual condi- 
tions 


I have used this method for twenty years, but have never 
been fully satisfied with the results They are not perfect, and 
in my expenence never lastmg 

Maloney has placed the mechamcal treatment of tabes on 
a new, saentific basis To be able to understand his method and 
use it with success, it is necessary to give an outhne of the basic 
prmaples of his method 

Beaussart, Lavallee, Erb, Fierre Mane, Bernard, and others 
have reported groups of tabetics and paretics whose infections 
could be traced correspondmgly to one source of infection. 
This proves that there exists a speaal stram of Spuochffita 
palhda which has a qiecific affimty to the central nervous system 
It has furthermore been proved that tabetics or paretics 
rarely show lesions of other tissues, like skm, mucous membranes, 
etc By large statistics Maloney could show that adequate and 
intensive antisyphihtic treatment with salvarsan and mercury 
does not seem to prevent the development of syphilis of the 


nervous system 

Though some physicians claim that they have been able to 
arrest the progress of these diseases of the nervous system by a 


certain course of mixed treatments, indudmg mtravenous mjec- 
tions of salvarsan, the general opinion is that these remedies do 
not penetrate these tissues m sufficient concentration to be 
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tative nervous system is probably congenitally weai, shows an 
increased tendency to destruction of nervous tissues and a de- 
creased ability to reconstruction It is, therefore, vital that we 
try to bring about a proper, favorable ratio by dinnnishiiig the 
destruction as long as we are not able to inaease the recuperat- 
ing power 

It IS our duty to teach the syphihtic neurasthenic what he 
should do and not encourage him to do as much as he can. 
An overexertion or mental stress which goes beyond the re- 
cuperatmg abihty of such a patient must ultimately lead to a 
break-down, to locomotor ataxia, or general paresis This is 
the reason why we should not overtreat the nervous syphihtic 
with heroic, strenuous methods of physical therapy In this 
stage the general practitioner has the fate of the patient m his 
hands It is unfortunate that the patients with whom we have 
to deal mostly are not the syphihtic neurasthemcs, hut the full- 
grown tabetic or general paretic 

While it was advisable, even necessary, to follow the above- 
described procedure, the reduction of mental stress when deal- 
mg with a neurasthemc becomes imperative m the care of a 
tabetic As long as we allow these patients to continue their 
mode of hvmg, to use up and waste their energies m pursuance 
of their former duties, we may just as well not treat them at all 
It would be just as well to allow a man who is suffering from 
lead-poisonmg to continue m his occupation without proper 
wammg and protection We must not allow a letter-carrier to 
keqi on w alkin g all day, or the sportsman to nde on horseback, 
play tennis m tournament, or the busmess man to stay at his 
desk all day We cannot expect to correct in a few hours the 
harm which is done m the rest of the day There is no rule 
which apphes to each patient It depends on the tact and the 
good judgment of the physician as to what he may allow the 
patient to do or what he may forbid The most important addi- 
tion m the understandmg of the symptom-complex of tabes and 
the most valuable suggestion for the treatment, which we owe 
to Maloney, is the realization of the importance of the psycho- 
logic factor 
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It has been proved that the mental state has an equal part 
in the production of the symptom-complex of the tabes as the 
structural changes A sudden shock, for instance, the realiza- 
tion that the patient is suffering from locomotor may 

change the man who is merely complaining of pam into a help- 
less atactic. OverexerUon, mental as treH as physical, wnny 
and overtreatment have the same effect ’ 

The tendency to become an ataxic is eiprtssed mathematicallv 
by Maloney by the foUowmg equation ^ 


Coeffideot ol atajoa 


fAtajjc laJeott. 
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and adapt it to the needs of the case My method of procedure 
IS in some details different from his, but the treatment must be 
conducted on the basic pnnaples as established by Maloney 

1 The staggering blow which the patient received when he 
heard the diagnosis, which in the mind of the laymen is a death 
sentence, must be counteracted by the reassurance that his 
condition is not hopeless, but wiU surely be cured If the pa- 
tient IS unaware of the nature of his disease, one should not tell 
him the truth, or use a term which is recommended by Maloney 
— “syphihtic neuritis of the postenor roots ” It is very unfor- 
tunate that it has become common knowledge that tabes is a 
syphihtic manifestation To move about among his fellow- 
bemgs marked as a syphihtic is enough to disturb the mental 
equihbnum of any man 

Thus our prmcipal task, before we commence an active 
treatment, is to re-estabhsh hope m the mmd of the disheart- 
ened, and to assure him that he wih agam become a useful 
member of soaety, also that he will be able to take care of his 
duties toward his family 

To accomplish it, it is advisable to remove the tabetic 
temporarily from his surroundings It is clear that the depress- 
mg effect which is produced by his inabflity to attend to his 
social and vocational duties must work agamst a recovery 
Isn't he confronted with his troubles daily? Doesn t he notice 
the rqiroachful attitude of his family, probably the reserve o 
his acquaintances? Doesn't he imagme that people talk abou 

him and exaggerate it? ^ 

Everybody thinks locomotor ataxia mcurable What P 
IS given to the patient when he returns improved and can show 
others that he is gomg to get well? 

Most tabetics are depressed, morose, untable, but othen^ 
mentally alert In such cases where the mentahty is somew 
affected a system of measurmg his mental capaaty has been 
by MaJon^ — a system which is used m mental tests By 
tests the amoimt of detenoration can be measured, and by con^ 
tmuation of these exercises m conjunction with the 
the progress m the improvement can be shown I refer or 
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details to Maloney’s book, but omit tt In this paper, as these 
methods are not essential for the treatment. 

If we have gamed the confidence of the patients, if we have 
been able to revive hope and to take the load off their mmds if 
we have succeeded m improvmg the mental state bj rehevlnB the 
mental stress, a great deal has been gained “ 


hblaxatioh 


The most valuable aid m obtaining this result js relant 
and the rest exercises If I dwell longer than it 
sary on this method, If I speak of its value in certain b 
of human endeavor, though they do not belong, strict] ^ 
mg, to the treatment of tabetics, it Is because I beheve'^* 
relaxation is the foundation of every human saconmlnimi 
Some may claim that concentration u no-j 
I beheve that pure, strong concentration is onh ^ ^ ^ 

basis ol relaxation We hare only a certain Jon the 
at our disposal If wo want to concentrate our ear 
one task we must be able to relax m eicrj other 
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centtate his energies on the muscle of his larynx his voice ■would 
gam m strength, m ease, and m volume 

I could multiply these examples by the score, but I would 
like to conclude my valuation of the relaxation by relating a 
case ■which was not a tabetic 

A young iady of thirty was sent to me for mabihty to ■walk 
She was confined to her chair smce seven years, and could only 
walk ■with crutches for a short distance and under evident eSort 
She had been under the care of a neurologist all this time She 
showed no signs of spmal affection except a foot clonus on one 
side and highly exaggerated knee-jerks I realized the func- 
tional character of her walk Exarmnation showed that she 
was imahle to relax her muscles even when lying on the bed, 
and passive movements were very difiScult to make. For years 
she was told that she could walk if she only ■wanted to, and all 
these years the poor girl tned "with all her imght, but the more 
she tried, the worse she got. 

I started to relax her, taught her to let herself go even with 
the chance of falhng, and to save her energies and try to get 
along at the expense of the least possible effort. I had the 
pleasure to see her improve gradually, and ■withm two months 
time she was perfectly well 

A tabetic whose sensory impulses are weak and delayed, an 
on ■that accoimt misleadmg, does not trust them He is m 
constant fear of f allin g, and tries to hold on anywhere he can. 
Fear is a poor gmde for anybody It is nunous for the tabetic 
Every muscle m his body is tense and so is his mmd He can t 
think of any thin g but f allm g and how to reach a goal safely 
When he is used to the surroimdmgs, and the fear subsides, 
then he mil begin to move ■with comparative ease Fear causes 
tensity of ■the muscles — ^tensity of muscles causes a waste 
energy The wasted ill-apphed energy increases the fear 
a later chapter I shall show the importance of relaxation or 
re-education 

MaJon^ has recommended a certam system of rest or r^ 
laxa'tion exercises The relaxation ■thus accomplished is no 
merely impassi^vity of muscles, it is a voluntary action Just as 
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we can be taught to contract a muscle, so can we learn to relax 
it TOhmtaifly The tabetic is involuntarily relaxed m sleep, 
but this 13 of no value. He must be taught to let his muscles 
loose at will. 


A very good start can be tahen by the breathing eierasei 
Hie patient hes on a couch or bed, which should be at 
feet wide, with sbght support under his head in a darken 
loom, and blindfolded, to avoid every disturbance through o 
Roses He is told to take a deep breath — the form of 
imst be abdominal. It is advisable to put a sand bag of atw^ 
2 pounds on his abdomen or exert some pressure with the 
to force his attention on the breathing The breathing m 
be slow— about 12 a mmute, and very deep The “ 

fold to think of nothing else but the breathing This 
twenty times Then we let him breathe more and more shau 
nnta he takes just as much an as he would m sleep— as , 

he wants. He, however, must thmk of the breathing 
hig rise. After a few mmutes we resume the deep ’ 

thenge to the shallow bteatlung, until the ^th 

IVe find hnn asleep very often after a short sttmg 
fag ererdses are followed by the relaxation exerosm 

generally begm with the muscles of the tjie 

“'tt The posture of the head detenmnes to a grtt 
future of the body, and the relaxation of these p^ 
fai importance. The patient closes his eyes and w ^ 

'fa' eydids droop without fordng the closure. ^ 

iurthet told to let the chin droop, and the opem _,port 
geuUe stroke of the fadal muscles to bed, and 

ihe head with both bands, standing at the “““ along 

^ to move it passivdy forward and tjic part ^ 

vertical nxas. The 
patient can be easily noticed y 
Patient sbould be told to stop it is 

We then pass to the the lower third of the 

supported by placmg one him^ ^ „aJ.e mWO 

forearm and the middle “ yymg to reach the limits of 
moienicnts in the shoulder Jo™ 
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motion Off and on we let the arm drop on the bed We put 
the arm above the head across the chest W^e ttipri loosen our 
hold on the forearm to let it fall, or raise it so that the elbow- 
jomt IS fully flexed, stretch it agam and let it loose again We 
do this m all the positions which can be taken m the shoulder- 
jomt By shaking the forearm shghtly we can produce relaxa- 
tion m the muscles which control the wnst, the hand, and the 
fingers We ask the patient to play dead Whenever we 
notice a resistance to the passive motion we draw the patient's 
attention to it with subdued voice The patient should not 
answer, not even yes or no, nor nod consent 

Whenever we see that no progress is made we resume the 
breathmg exercises, adnsmg the patient to think of nothmg else 
but the breathing As the relaxation of one extremity fadhtates 
the relaxation m his fellow, we go from the one to the other 
After ob tainin g some results m the arms, we turn to the legs 
By supportmg the calf and the thigh, we rotate in the hip- 
jomt m all directions, withdrawing the support of the calf, 
while the extrermty is flexed m the hip-joint This is often 
accomphshed better while the patient is sitting 

If we want to relax the muscles of the shoulders or the back 
we must do it likewise while the patient is sitting in a chair 
We stand behmd bim and move his trunk passively forward, 
backward, and sideways 

Full relaxation can be generally taught m a week or less, the 
most difl5cult parts to relax are the hip-jomts, shoulder-jomts, 
and the feet, and it is to these parts that most attention should 
be given We find, however, various degrees of tension in the 
muscles One jomt nught feel stiffer than its fellow, or stiffer 
than we expect it to be We then concentrate our efforts on 
tbifi jomt until an equal relaxation of all the muscles of the body 
IS accomphshed Only after relaxation is fully established can 
we turn to the passive motions 

RE-EDUCATION 

The passive motions have a very great value for re-education 
We may say that they are one of the fundamental factors m the 
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cure. We liav c mentioned above that the tabetic docs not trust 
Ms weak and delayed sensory impulses which he receives from 
tlic periphery, but relies more and more on bis eyes In doing 
so these sensory impulses, which are underlying the deep scnsi 
hiht}, become citmet for all practical purposes 

It IS very frequent that the deep sensibility, particularly the 
sensibility of the jomts, seems to be entirely absent. We know 
from analogies in other sensory spheres that a pathologic process 
of the degenerative kind very rarely destri^ all fibers. The re- 
maming fibers, however, are too few to be of much use, in fact, 
fhc) become more disturbuig than anything else, and for this 
reason they are entirely neglected People who are hard of 
^^canng n^lect the few sounds which may reach their ainsoous- 
ness, the amblyopic eye suppresses the disturbing picture. The 
snppressum of conception is entirdy a central function due to 
Jack of attention I have on various occaaons accculoaUd the 
necessity of blrndfolding the patients during the treatment 
Hqs method of procedure has its foundation m the c:^>enen<^ 
have been made in blind atactica. Benedict was e 
®rst who reported a tabetic who had lost his atana after 6 
dev^ment of blindness He draws the conclusions tl^t Ue 

development of blindness bad stopped the progress 
process. Cases like that have been reported a n 
M times, but it was left to Maloney to explam this 

disappearance of atana is due to the elunination 0 
control through the eye and the increased attenUon to c 
“ry impulses whidi were impaired through the disease. A* E 

« the patient keeps his c> es open be will not pcrca^'e these wc^ 
“Tutses awewaDttore^ucatchim wcmustfow l^ 

«l«C!msh the control through the cy« and concentric M 
«tlre attentron on those nnpul^ he recent fr^ ^ 
i«nU, nruKles, and tendon,- The blmdfokhng of the patrent 

% ^o«. the ccnd^°" that the patrent doa 

The relarcation from the joint nirfacc 

aot mix the impulses ^hia tendons. Par- 

*^th persistent iropul^ holcirng of the cxtremitfes 

Uailar attention must be 
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while moving the jomt The hands must exert constantly the 
same pressure on the same place, otherwise it is evident that the 
patient may guess the motion by drawmg his conclusion from the 
direction of pressure on the skm 

After makmg a motion m the anlJe-jomt we sh?!] place 
the fingers on the sole of the foot and the thumb on the dorsum 
We shall not change position or pressure, no matter whether we 
make an upward or downward motion In the state of com- 
plete relaxation this is perfectly easy Whenever we notice that 
the patient uses his mudes, and one can detect it at once, we 
have to admonish him not to do it. I explain to the patient the 
working of the system, and m this way receive his co-operation, 
which IS most essential 


Suppose the patient has no sensation at all, and we start the 
passive motion, for mstance, in the ankle-jomt, and we ask the 
patient if he notices anythmg — at first he will say no, but after 
repeating the same motion a number of tunes the patient will 
suddenly tell us that he feds some thin g We then continue 
with the same motion until the sensation is more marked and 
fixed Then we tell the patient what we are domg, and ask 
him to assoaate the sensation with the motion Very frequently 


the patient will be mistaken as to the direction, he will describe 
a downward motion as an upward one, and vice versa We 
now teach him to assoaate properly We say to him, “What 
you fed now is due to an upward motion, or downward motion 


respectively ” We repeat this until the patient associates cor- 
rectly We can accomplish this to some degree even m the 
worst cases One must, of course, change the rate, and ex- 
amme him to be sure it is not mere guessing The motion must 
be very slow and very steady, taking about five to seven seconds 
in each direction No jerks or quick motions are permissible, 
as they may cause the sensory impulses, which may impart 
information to the patient which does not come from the jomts, 
musdes, or tendons, but other parts, and thus interfere with the 
treatment The motions must often be repeated bimdreds o 
times and require a great deal of time and patience It is for 
this reason that I often mstruct female attendants about these 
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anases Female attendants geneiaHj have more patience 
flinn male. They are Lmder and more gentle. It is evident 
that merely for economic reasons, to say nothing of his duties 
to other patients, a physician cannot qiend two to three hours 
daflj on such exercises alone. 

Regardmg the startmg-pomt, I prefer, m opposition to Dr 
Maloney, to begin with the small jomts, and I do this for the fol- 
lowing reasons It IS a fact that the sensibility m the larger jomts 
IS less disturbed than m the smaller ones. We find a better con- 
dition m the hip- and should er-jomts tbnn m the knees nnd elbows 
This is m ray optnion due to the greater difficulty to control the 
promnal jomts with the aid of the eye than the distal ones, 
and for this reason the patient heeds and presen es those coming 
from the big jomts As a patient’s mstahihty is to a great ex 
tent due to his inability to use the feet as a stead} basis, I try 
to unproie this conditwn first, as the result is very striking and 
a source of great encouragement. I notice that hi ghl y ataxic 
Tuttents become more stead} after one or two treatments applied 
to the feet onl} 


Haimg obtamed some results m the feet, we then proceed 
to the treatment of the knees, but we connnence m e\ er} sittmg 
agam with the feet The knees are best treated with the patient 
aUmg on the edge of the bed or I}mg on the stomach After 
the knees the motion m the hip is practised bj flenon, extenaon, 
sWuchon, external and internal rotatioa, first viih one 
®M}, then with both , , 

At the begmnmg onl> 

the patient has attamed the a passive 

motions m each jomt we , „^,se the loJ^^Phcated mo- 
tions. We flex the m the hip, ajj, do-vn^ 

fierhin of the knee and ro ^ ^ on m m the b9>- 

inth motions In the until ti^ 

patient can describe occu^ ^ Vtec^/^ 

then bit one leg and nbdu outside, toward ^ 


uii one leg - ^o tnc 
mcdial Imc and tbo °_^.ontod M sMcl} 
It gucssmg ina> b 
After the patient 


, „r(n-ent<ai 1 os ^0,^- 'aryme 

that gucssmg maj b® P jj^rned the “terprej^ilt 
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tions which are assoaated with the passive motions we may 
proceed to guided active motions, then to active and pasave 
motions to which the patient resists, and lastly to active motions 
again at resistance The sequence is not very unportant One 
may , for mstance, start with the passive motions with resistance 
after the guided active motions 

The guided active motions consist m simple movements, like 
flexion and extension, while the physician holds the parts gently 
and directs the motion In this way it is possible to teach the 
patient the sensations which are gomg with a correct active 
motion The motions must be steady and slow — ^five to seven 
seconds in each direction It is advisable to count or let the 
patient do it 

When the patient has mastered the gmded exercises we must 
teach him to use some strength, as it is more difficult to make a 
correct motion imder efifort than without it For this purpose 
we start with passive motions, telhng the patient to resist them 
and not prevent them 

iThe resistance which the patient may make should not be 
too strong, that fatigue may be avoided After these passive 
motions, with resistance on part of the patient, we proceed to 
the active resistance exerases, t e , we ask the patient to do a 
certam motion while we resist it Here, too, it is very important 
not to fight the patient, not to use too much strength, as the 
possibihty of co-ordination is diminished m healthy individuals, 
but still more m atactics when the limit of strength is reached 
These active resistance exercises should be particularly apphed 
to those muscles which we found upon exammation to be weak. 

If we see that a patient who is asked to make a certam motion 
without mterference, we may notice that the motion is always 
made m a certam direction, which may mdicate that those mus- 
cles that are antagonists are too weak and that the proper bal- 
ance between the agonist and the antagonist is missing If 
such IS the case, that group of muscles which appears to be weak 
should be exercised in preference to the predominant As soon 
as the patient shows progress in these forms of motions we may 
turn to more comphcated motions, and we may use the method 
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wMcli Frenkel has recommended, with the difference, of course, 
that these motions have to be done while the patient is blind- 


folded 


We ask the patient to cross his legs, to put the heel of the 
one foot on the knee-cap of the other, to lift the leg, bend it 
at the knee, straighten it and put it down. To put the foot 
on the knee-cap of the other leg and slide down along the tibia, 
liftmg of the leg, bendmg of the knee, turning outside in the 
hip-jomt, turning back In thi«; way various combinations in 
cxcasmgly complex should be made The jiatient can do th*«c 
exercises without any supervision and should onl> be ad\Tscd 
not to overdo it. These various exercises as described above 


are the most important preliminary exercises, and are in many 
instances sufficient in connection with relaxation to gi\c the 
patient suffiaent co-ordination, allow him to walk without aid, 
and very httle ataxia. 

In more severe cases, however, particularly m those where 
the deep sensations have been lost for all practical purposes, 
the patient has to be taught how to use his legs To do 
Imve to start with crawling on the hands and knees. The 
patient is provided with pads for the protccUon of knees 

1 have found it most practical to sew these pads at ° 

the pants, which are prevented from slipping by n strap 
across the sole of the foot The patient should 

prevent any mjury to the toes. To indicate c h-y* 

the blmdfolded patient for crawling a strip 0 

2 feet wide should be nailed to the floor arro _ 

n«d as soon as the patient s’*®"’ each raoUon 
PaUent is placed ivith the feet He first puls one 

necessary for crawling fs practis^ m , j^tjon, 

fwt forward and then backwarf m moi-cments 

tta the other foot forward balance propcrl, , 

with the hands. As soon as he has should alwajw 

we let him crawl across the acquired a certain 

be kept up As soon as the the knees 

P^ection in crawling, ^ 

alone. 



HEINRICH F WOLF 


First \\ e let the patient balance, then we let him move one 
knee forward and backward while i\e give him the necessary 
support holding his hands Gradually we may withdraw the 
support and let him crawl on his knees The next step is to teach 
the patient to stand and keep his balance We place him with 
the back toward the wall so as to give him perfect security, and 
stand facmg him We admonish him to abandon all fear, let 
his arms relax along his body, and to abstam from every effort 
to get support We gradually notice that the swaymg subsides 
more and more and that the confidence of the patient m him 
self mcreases We then let him put one foot forward and r^ 
place it m the ongmal position, and gradually let him w 
The walking should be slow, the steps should be short, and die 
patient should have suffiaent secunty against falhng wi 
any actual aid Puttmg the balance on one foot, then the other, 
IS of great value With progress m walkmg, compheatrf move- 
ments like walkmg on an mchne, walkmg upstairs an oim 
stairs, should be practised I personally am agamst coinp ^ 
movements like nmnmg or jumpmg, though la ^ 
patient may gam confidence while walkmg if be is a e ® 

I consider the danger of falhng and subsequent ^ 

enough as to outweigh all advantages We do not m 
make the tabetic a sportsman We do not expect 
I have seen patients who mjured their legs imng ^ 

OSes, and the mjury mterfered a great deal with eir p 
and recovery 

Most of the tabetics which come under our care ar 
a condition that they do not need any support o 
however, we find that the hgaments of the jom s , 
stretched and have allowed a dislocation of e 
For mstance, we see patients whose feet show e mo ^ 

form of a paralytic flat-foot, whose knee-jomts re ax ^ 

extent that the marked genu-recorvatum as ev 
such cases a properly constructed shoe or bandage 
leg wtU add greatly to the stabihty of the patim 

to the techmc of these appliances I must r .nrpll-fitting 

Maloney In a large majority of cases, however, a 
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orthopedic shoe 17101 some support of the arch and with strong 
inflexible sole will be sufSaent, 

The Examination of the Tabetic —V!hai I speak of the ci- 
amination of the tabetic I do not have in mmd the ciammation 
for the purpose of a diagnosis, but for a guidance in the treat- 
ment. Not every patient needs all the forms of treatment which 

I have described above. The majority of cases, in fact, do not 
need it, and it would be a waste of time and energy to go through 
the entire performance, in fact, there would be a disadvantage, 
as time, which could be effectively qient on some, is wasted on 
non-essentials. 

We must first ascertain the mental state, the mtelhgence, its 
development and detcrioraticm, the state of mind, worry, dis- 
tress, disheartemng irritabihty, hopelessness 

We have to find out under which condition he works — hfs 
efficiency, overwork, danger of lodng his job, financial rtspon- 
sibihties. 

We must then ascertain whether thac is any deterioration 
of the eyesight. Also the condition of the bladder 

The patient is then emmined in the recumbent position 
We must find out whether his muscles are taut or relaxed, and 
the degree of stiffness or relaxation in each group of muscles, the 
degree 0/ ataxia blindfolded and with open i^cs. fie must 
ob«n e mto which direction the limbs arc moved preferably and 
try the muscular pots er of each group, with the object m mind, 
to exercise and strengthen those groups which arc notfccablj 
weaker 

The examination of the deep scnsibihtj is particular!) im 
portant, the presence or absence of jomts and muscle scnsibilit) 

It happens that the ataxia Is not mainly due to dctenoration 
of the deep scnsibilit) , but more to pq-chlcal reasons. It is 
plam that m these cases even a prolonged treatment with re- 
educaUon of the sensibibt) would not show suffinent result 
We must note these Cndinp and regulate the treatments 
according to the needs of the patient, rurthcrmorc, we must 
not forget to consider the rapidilj of progress of the disea-w 
It is clear that a rapid progress •ugniCcs a rapid dcgenemlion of 
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the nen'ous tissue, and we must, as pointed out above, not 
overburden the patient, nor overtax his system, and prevent an 
aggravation of his condition We must individualize and adapt 
the amoimt of exercises to the capaaty of the patient 

REPORT OF CASES 

Case I — A H , admitted to the Mount Smai Hospital May 1, 
1919, admission No 991,575 Demes lues Had for several 
years dnbbhng of unne Impotence smce three months Numb- 
ness of toes, progressmg toward thighs and abdomen Smce 
four weeks loss of rectal control DifBculty m waiting for the 
past four weeks Considerable difficulty m nsmg and sittmg 
Exammation shows absent knee-jerks and absent Achilles re- 
flex Marked Romberg Unsteady gait with marked mco- 
ordmation There were no sensory changes The examination 
showed him to be a man of marked mtelhgence, with no impair- 
ment of his mental state He was a bachelor, bad no particular 
womes, though he hved m reduced circumstances Bemg a 
musician, he had the mmd of an artist, who is not mchned to 
worry His relaxation was pretty good, and the deep sensib ty 
only shghtly diminished Skm sensibilily mtacL It was evi ei^ 
that the case was a mild one m spite of the strong ataxia, whi 
was due to psychologic factors, particularly to fear He 
first thoroughly relaxed, m which we were entirely success^ 
withm a day In view of the fact that his sensations were go , 
we omitted the re-education of the peripheral sensory system, 
and began to teach the patient to practice, bhndfolded, su 
exercises as Frenkel recommended, which are described a ovi 
After the first treatment the pabent was able to stand e 
gan to walk after the second, and left the hospital on ay 
m such good condibon that his neighbors remarked about 
wonderful recovery In view of the fact that certain symptoms 
like mcontmence have progressed so rapidly, we may 
that it was a severe type and that the prognosis was ha 
received salvarsan mjecbons at the hospital, which may 
been very helpful Whether the result accomplished will be a 
lasfang one is, as fax as the ataxia is concerned, doubtful, but 
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very good prognosis which we made at the begmmng of the 
treatment was verified- 


Case n — H. H This case was not a case of tabes, but had 
every symptom of a typical tabetac ataiia, A young lady, four- 
teen years ago, after an m tensive treatment of aiscmc, had lost 


completely her deep and nearly all her sensibilities m the upper 
and lower extremities She hadn't the fomtest sense of position 
of her crtremitics. She walked likp a typical tabetic, with legs 
far apart, stamping, and closely watchmg her movements. In 
spite of that, she fell very frequently I treated her ten years 
according to the Frenkd method, and was able to improve 
her walking somewhat, particularly when she had a slight sup- 
pwt. She kept her legs closer together, did not turn her feet 
out so much, but she could not walk in the dark. She found 
l^crself in bed m all sorts of positions when the room was lighted 
She continued to fall, but less frequently Four yeare ago I 
began to treat her with Maloney's method Her relaxation was 
fan-, but not perfect The deep sensations were nearly com- 
pletely mlssmg The patient could not describe any position m 
which the upper and lower extremities were i^aced. It was 
pUm that the mam effort was to be directed toward re-estabUsb- 


uicnt of the sensadoo- The prognosis was, therefore, not so 
and the duration of treatment was bound to be a longm 
wie. The patient was put through the relaxation cicrdscs, an 
«he soon learned to relax completely I then turned to 

but restneted my work to the Icrwcr extremities, as 
necessary amount of work was enormous, and her sooa ron 
tion was so good that sbe was not expected to use her ban w 

«»lng her living As long as >bc bad her c>-cs opra she coiW 

ose her hands fairly wen it was therefore a dedded ad^W 

to concentrate all efforts upon the low« crtrenntl^ Tb^ 

tent was blindfolded about a half 5^ 

1 j L . With the re-education eicroies- 

up and down in the anile- 

began with tte feet, jnotions the patient reported a 

jomt After twenty “ ,hc «uld not describe 
'■cry slight sensation, which, horrci 
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The movements were contmued for about ten nunutes, then the 
patient reported that she bad two different sensations, but when 
told to descnbe the motion she continued to descnbe the down- 
ward motion as an upward one The exercises were contmued, 
and each motion was described by me — i e , up, down, up, 
down, etc , etc The patient was told to assoaate her sensation 
of a motion with my descnption This, of course, is difficult, 
just because the actual sensation is misleadmg These exerases 
have to be repeated hundreds of tunes, two to three times daily, 
and I have therefore framed the mtelhgent maid of the patient 
how to make the exerases After a few days she could do it as 
well as was necessary 

I repeat once more that I differ m that respect with some of 
my friends and colleagues who are usmg these methods With- 
out the proper sensation m the ankl e-joint and the feet the 
patient will not be able to stand, no matter how good his sensa- 
tion IS m the knee- and hip-jomt, and as it is known that the 
sensation m the ankle-jomt is generally worse than m all the 
other jomts, I consider it essential to lay particular stress on the 
re-education of the sensation m these jomts These motions m 
the ankle-jomt were made two or three tunes a day After a 
certam amount of progress I began to treat the knee-joint, and 
left the re-education of the ankle-jomt to the attendant. The 
patient moved to the foot of the couch and had her leg danglmg 
over the edge of the couch The knee was straightened and 
bent by placmg my hand under the heel and movmg the leg 
very gradually up and down The motion of these exerases 
were contmued until the patient could describe correctly the 
movement that was made I then took the hip-jomt Abduc- 
tion, adduction, flexion, and extension, as well as rotation was 
practised After that we combmed motion m the hip, knee, and 
foot The treatments were, of course, to be given daily by myself 
and twice by the attendant — ^m all, three treatments a day 
After a few weeks we began to let the patient aawl bhndfolded 
across the floor, which she was able to do very well We had 
no difficulty m teachmg her to walk on her knees, an experience 
which IS qmte common, for the reasons mentioned above that 
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the hip-]oJnt is the one in which sensation 13 the least affected 
After three weeks decided progress was noticeable — the patient 
knew during the night m what position her legs were, and could 
correct it li necessary After about two months we started to 
teach the padent to walk blindfolded. In cases like this, where 
the relaxation is good and the sensation badly impaired, the re- 
education exercises m bed are far more important than the walk- 
ing exercises, ns naturally the improvement of the sensation 
is the most important foundation for the acquisition of the 
co-ordinated movements. We began the walking exerases, 
startmg with standing erect against the wall, and the motions 
as 1 have described above. The treatment was fairly successful 
and only lasted about three or four months The patient can 
now walk without any support, hex walk is still somewhat ab- 
normal, but she has no difficulty whatever m locomotion during 
the day at home as weH as on the street, and she has not much 
difficulty m walkmg m the dark except when w alkin g upstairs 


m — A G, forty-five years, patient m the Neuro- 
logical Department of the Mount Smai Hospitak He was atactic 
for some years Bis mentality was somewhat affected. He gaic 
the impression of bemg a taboparctic. He liad httle ambition, 
and was not very much interested in earning a hvmg for himself 
The examination showed that ins deep sensation was fairly good, 
hut the patient kept his rousdes so sUS that it was impossible to 
relax him, and his ataxia was very marked It was evident m 
this case that the prognosis would be good, depending ultnnatriy 
only on the progress of the disease and on the cfimphcation with 
Pnresis. This man did not 

relaxation, and it was ^ ^ j hi pat hmi on hu 

pahent discontinued tnc sas psiuaslsiif 

hilercsted m his recovoO 

. w u n paH'nh woghmg ^ 

Case I\' — A He is an 

muscles ore very * . 5a,pairtd and he n Individ^ 

but his mentality 'etj ajabiP-’^ 
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The relaxation was pretty good, but there was complete absence 
of the deep sensibihty and of the sensibihty of muscles and 
tendons The ataxia began only seven weeks ago, but was so 
high that It was unpossible to keep him on his feet, even with 
the help of two men He had no conception of the position of 
his feet, and most every attempt to put him on his feet was of 
no avail because he would throw his legs about wildly Even 
when the patient was m bed he was not able to turn or get on his 
knees The treatment had to be directed toward re-education. 
The outlook was good, as the muscles are strong and the patient 
ambitious, but the time necessary for treatment will be a long 
one We began with the motions of the feet as usual The 
patient did not respond at all for the first few mmutes, not 
knowmg that anythmg was bemg done to him, but when we forced 
his attention on his feet, and contmued with the motions, the 
patient could soon distmguish motions made m the ankle-jomL 
When we started to move the knee-jomt the patient did not per- 
ceive any motion either, but regamed the sensation very soon 
While he retamed the sensation m his knee-jomt, he lost it from 
day to day m the ankle-jomt After one week, however, we 
could always get a correct answer on passive motion m the 
ankle, knee, and hip When we turned to the active exercises 
It was seen that the patient was lackmg muscular sense, that he 
did not know which muscles were m action, and it was very dif- 
ficult to teach him how to make active flexion and extension in 
the ankle-jomt This is very important. A patient who does 
not know which muscles work or to which muscles he is send- 
mg impulses cannot be expected to make co-ordinated move- 
ments This mco-ordination, however, was particularly marked 
m the ankle-jomt, while other muscles acted fairly well The 
patient was therefore taught to practice the Frenkel exercises 
for himself bhndfolded, and we staved particularly to teach 
him active and resisted movements This case tends to prove 
the importance of an accurate analysis of each case It is evi- 
dent that m a case hke this we have to pay much more attention 
to the traimng of the muscles, as they are the foundation for our 
movements The re-education of the sensation of the jomts was 
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soon successlul, and ■we were able to teach the patient enough, 
within one weeh, to enable him to turn quietly, ivlth closed eyes, 
on his stomach, to get on ha knees, to crawl on ha hands and 
feet, and even to kneel If we allowed him to open ha ejes he 
could kneel without swaying Two weeks after the beginning 
of the treatment rve -were able to put the patient on ha feet and 
let him stand, of course, supported by one man on each ade. 
It a necessary m these cases to remam m tha stage for quite a 
tune. I should not advise the forcing of the treatment 

I want to draw attention agam to the fact that the actu^ 
work is easy if only the factors on which the walking depends 
are favorable A patient who learns to perceive his sensati^ 
while he B standmg and who can distmguish the joint 
from muscle sensation will not need much tramiDg wa S 
-they, naturally, foUow The treatment of the 
contmued m the same way, with ■very good results. “ 
had strong muscular power, and it was natu^ tha tn 
gaming of the control of these muscles the result mus good 

I do not intend to describe the treatmmt of ^ 

severe cases which are not only bedridden 
ordination but also through them mental merto, mticnts 

who are sufiermg from diseases of the Jo impart 

oSer a variety of problems, and it would be 

«„ O.V “ ‘.rs 

where they arc under permanent care. resuJts are 

.h™ „ 1, 0«.Ud b, - 

sometimes starthng I want to emphasixe 
portance of a thorough analysB of the symptoms for the trea 

ment as well as for the progoosis 
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bnef review of what has been definitely determined and even 
some of the debatable problems on the study of the physiology 
of the spleen will be discussed in order to make us understand 
more mtelhgently the splenomegalies 

Histone Review — Even the anaents knew that a splenec- 
tomy was compatible with life Paracelsus goes so far as to say 
that the spleen is dangerous to the organism Splenectomy was 
practised by the Romans to improve the wmd of their runners 
The most diverse and absurd opmions existed untd the middle 
of the 19th century as to the function of the spleen F Kraus 
states that the spleen went through a mythologic era of its 
own No less a physiologist than du Bois Reymond began and 
fimshed his chapter on the spleen in this wise “Now we come to 
that important subject, namely, the physiology of the spleen, 
about which we know nothing ” Notwithstanding such pessi- 
mism from so ermnent an authonty, progress on the function of 
the gileen was not retarded, and the clinician, ever stnvmg to 
establish exact diagnosis based on proper etiologic factors, using 
such means as more exact studies of blood made available by 
Ehrhch, and from pathologic studies of spleens extirpated from 
patients suffenng with severe splemc trauma, pemiaous anemia, 
hemolytic icterus, or Banti’s disease, was able to throw a grat 
deal of hght on the physiology as well as the physiologic path- 


ology of the spleen 

The Spleen as a Blood-makmg Organ —The normal spleen 
contams neither erythroblasts nor myelocytes The folhclK of 
the spleen form small, medium-sized, and large lymphocjdes, 
endothelial cells, and other cells with nch protoplasm of ^ 
endothelial habitus In part these latter cells belong to 
group of large mononuclear cells of the blood Whether these 
pulpa ceUs, also called splenocytes, are further developed lympho- 
cytes, or axe an offshoot of the endothehal cells, has as ye n 
been deaded The cells just mentioned give a positive oxi a^ 
reaction, mdicatmg that they are closely alhed to ^ 
tissue Jochman and Milller found a tryptic ferment in 
pulpa cells The granulocytes and the erythroblasts pr uc 
m the spleen dunng embryomc life disappear from among 
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cm foiled by the normal spleen In diseases accompamed bj 
hematoporeue system, as m mv^cnons 
k^ei^ permemns anemia, lymphaPe leulemm, and mtn m 
^y loms of sevw secondary anemm there occur in the fol 
Mes of the spleen large numbers of myelocj-tcs, crythroblosts, 
Md^idocytes at the expense of the follicles, the latter almost 
enMy disappearing In lympbahe leukemia the lymphocytes 
^ found m unusually large numbers at the expense of the pulpa 
to multiple myeloma the myeloid tissue is a compensatory 
preset for all the myeloid tissue m the bone-martow 

The Spleen as an Organ of Blood DestructloD —The most 
im^rtant rdle attributed to the spleen m the blood metabolism 
destroying the formed elements m the blood, 
^ platelets as weU as the red and white cells The end 
^ucts of the destroyed red cells are earned by the blood 
*0=^ to the splenic vem, thence through the portal \cm into 
w Irver, where the liver celb convert them to bDirubin The 
tr daborates the broken-down elements of the other cells into 
totrgy-produang substances. 

The Influence of the Spleen on the Blood and Blood maldng 
tgans. The study of the blood changes and the changes in 
e blood makmg organs alter extirpation of the spleen furthered 
ourinowledge of the relation of the spleen to other blood making 
In animals the experimental studies of Kcrrlaff under 
Ehrlich are epoch making He lound m guinea pigs a leuko- 
cytosis m the form of lymphocytes and enlarged glands per- 
fistmg for a year after splenectomy Durmg the second year 
c^tinophilia was present. In the human bemg the rcmmnl’of 
'iue pathologic qilcen is frequently foUoacd by n neutrophilic 
tod later lymphocytic leukocytosis, and finally an ccmnophilia 
appears. It IS mtcrcslmg to note that a few obseners noted 
tone pains following splenectomy, such symptoms being of 
course, due to bone reaction Asher and ^Dbcrger report 
polycythemia after splenectomy, and H Hlrschfcld and Weintrt 
the important obserratJon that after citirpalion of the 
healthy as well as the diseased spleen HowcIl-JoUy iiodies arc 
persistency found in the blood In one case Ihci found tueh 
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bodies nine years after splenectomy This demonstrates the 
fact that after removal of the spleen there is an abnormal func- 
tion of the bone-marrow mterfermg with the denucleabon of the 
erythrocj’tes The spleen is evidently a regulator of this de- 
nudeation 

That the actiinty of the bone-marrow is evidently influenced 
by removal of the spleen is illustrated by the expemnents of 
Asher and SoUberger, who showed that the withdrawal of small 
quantities of blood from splenectomized animals does not lead 
to such a high degree of anemia as it does m normal anima ls, 
but sometimes even polycythemia is produced They e^lain 
occurrence to be due to the hyperactivity of the bone-mar- 
row It IS qmte likely that the relation between bone-marrow 
and spleen is governed by a hormone While red blood-cells 
are bemg destroyed m the spleen the bone-marrow contmuously 
forms new cells to keep pace with the destruction It is quite 
probable that the end-products of the destroyed red blood-cells 
stunulate the bone-marrow to the formation of new red cells 
After the removal of the spleen with the cessation of the destruc- 
tion of the red blood-cells one would expect the hyperactivity 
of the bone-marrow to cease, but the reverse is true The bon^ 
marrow is spurred to further mcreased hyperacUvity as mdicated 
by the appearance of blood crises with the appearance of em ry 
onal forms of red cells, so that one of the hormones of mtemaJ 
secretion must be sought for as a regulatmg factor 

Resistance to hypotomc salt solution is mcreased dter 
splenectomy This was tested from blood leavmg the spleen 
by the splemc vem, and is demonstrated climcally m cas« o 
hemolytic icterus after ^lenectomy In this disease, w ere 
there is found a lowered resistance of red blood-cells to y^> 
tome salt solution, there is found after splenectomy an 
resistance which is explamed most likely by the fact a 
bone-marrow quite probably produces cells of greater resatance 

The spleen is a storehouse for iron, 5 per cent of e iron 
substance is stored up m the spleen for the future body economy 
Splenectomized nTiima.1s fed on iron-free substances ev op 
anemm much more quickly than the normal animal 
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The Spleen as a Hemolymph Gland.— Just as the spleen 
retains the old and ready to be destroyed red and -white blood- 
ceUs, so does it also serve as a storehouse where micro-organisnis 
lodge (typhoid and plasmodium) The spleen plays the same 
rdle for the blood as do the lymphatic glands for the lymph 
■vessels, hence the appropriateness of the title of this paragraph 
suggested by Holly The destruction of the blood-cells m the 
secondary anemias, and the dqxisition of their elements in the 
spleen, as wcH as the presence of great numbers of bacteria m 
the infections, explains the enlargement of the spleen m these 
diseases. Smce the qileen is the organ where bacteria, m the 
infections, lodge in such great numbers and are there destroyed, 
it has been rightfully considered as the place -where the first 
important antagonism to the bacteria takes place. W J Mayo 
considered the tonsils and other lymphoid tissue, such as the 
appendix and spleen, as -vaccinators, -where phagocytosis -was 
stimulated as a result of the passmg throu^ and lodgment of 
great numbers of bacteria Clmiaans of centimes ago consid- 
ered enlarged spleens in the febrile condition of good prognostic 
rignificance. Research -workers found evidence contrary to this 
idea, m that splenectomized animals mjectcd -with pathogemc 
organisms resisted infections as wdl as the non qilcnectomizcd 
animals F Kraus has pomted out, however, that conditions 
arc different m animals and are not always analogous to human 
bangs suffermg -with infectious diseases, so that experimental 
evidence is not altogether satisfactory proof The fact that 
splenectomized animals resist bactcnal infection docs not lessen 
the importance of the qplcen as a vital organ assistmg in the 
usual resistance of mfection. That certam organs, like tonsil, 
appendix, or spleen, can be remo-ved with impimity docs not 
mean that these organs arc functionlcss It is an established 
fact that organs of vital importance have compensatory struc- 
tures performmg sunilar functions. There 13 very httle data as 
} ct avuilable as to how the remoi-al of a pathologic gilecn influ 
cnees the course of an infectious disease m a human bang 
The importance of the spleen m relationship to mahgnant 
growths has been studied bj Braunstem expenmcntallj , and 
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later by others They utilized the fact that the ^leeu is sddom 
the seat of mahgnant disease by feeding splenic extracts to pa- 
tients suffering with carcinoma Braunstem transplanted car- 
cmoma cells mto splenectonuzed and normal animals , and 
whereas the former invariably developed carcmoma, the latter 
did not He also fed splenectonuzed animals with implanted 
carcmoma and splemc extract He found that they developed 
either no carcmoma at all, or very small sohtary growths 
The Interrelation Between Spleen and Liver —It has long 
been known that the spleen influences bile formation m the 
liver That bihrubm is a derivative of hemoglobm is a well- 
proved fact Just as bihrubm is elaborated m the hver, so is 
the spleen the place where the red blood-cells are destroyed, 
and the remnants of these broken-down blood-ceUs are trans- 
ported to the hver through the splenic and portal orculation 
where the transformation from hemoglobm mto bihrubm takes 
place 

Splenectonuzed animals produce a paler bile, accordmg to 
Pughese The same author showed experimentally, and it is 
now confirmed, that m splenectonuzed animals destruction of 
blood-cells takes place m the bone-marrow and m the stellate 
(Hupfer) cells of the hver In animals with a spleen the product 
of the dismtegrated hemoglobm reaches the hver by the portal 
and splemc vems m a concentrated form, m splenectonuzed 
nnirnnk these products pass through the circulation, and there- 
fore reach the hver m a diluted form, and bihrubm is produced 
much more slowly The strongest proof that the spleen has 
such important influence on the production of bihrubm, both as 
to quantity and the length of time necessary for its manu- 
facture, is the fact that splenectonuzed animals stand poisons 
like toluylendiamm and pyrodm better than those with a 
gileen, and that the former produce a paler bile The explana- 
tion of Pughese was just mentioned 

Joannowitz explams the greater resistance of the splenec- 
tonuzed animals to poisons differently Toluylendiamm exer- 
cises its hemolytic influence tn vivo only and not tn vitro In 
the hvmg organism there must be a substance under the mflu- 
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ence of which the above-named poisons cause hemolysis. Ac- 
cording to the author just named the place of ongm of such a 
substance is in the hver The work, however, is not fully con 
finned In fact, the late A. Pappenheim does not accept this 
theory at ah, and advances the rather plausible hypothesis that 
blood-poisoBS increase the destructive property of the ^een to 
the red blood-cell, and ^Icnectomy remores thm effect. 

The spleen has been compared by Rowntrec to the glomeruh 
of the kidney, and the liver to the tubules, the one straming 
out degenerated cells, micnwirganisins, and poisons, and the 
other actmg on the material brought to it. The mterrelated 
pathologic condition of the spleen and hver follows closely the 
interrelation of function 

The Relation of the Spleen to the Anemias. — Such anemias 
as result from growths of the ^lecn, or the large spleen accom- 
panymg infectious diseases, parasitic diseases, or abscesses of 
the qilecn, are easily ctplomcd as similar affections of other 
organs, likewise cause anemias of equal degree. The anemias, 
on the other hand, that are met with associated with structural 
changes m the gilccn, not due to tumor or mfcction, arc of un 
usual interest. Some enlightened and mteDigcnt eiplanation ns 
to the relation the ^leen bears to such anemias has been offered 
in the last few years 

Primarily , such anemias arc the outcome of an exaggerated 
blood destruction m the spleen For some time the bone- 
marrow accommodates itself to make up for this change, which 
eiplains the frequent mtemussions of weil bemg of patients 
afflicted with such anemias Eventually the tell productii-e 
property of the bone-marrow becomes exhausted and the anemia 
pr o gresses to a fatal termination This is certamiy the mode of 
origin of the anemia accompanying hemohlic icterus. In per 
niaous anemia the blood destruction in the «plcen must be a 
very important factor This is to a great c-ctent pros cd by the 
fact that urobilin becomes markedly dunlniihcd both m the 
urmc and stool after splenectomy ta this disease. 

Eppingcr explains the increased hemolysis in the «plc«n in 
pemtcions anemia m the foIIoinDg wa\ "The walls o( the 



$26 


I W HELD 


artenes carrying the blood from the folhcles to the pulpa undergo 
hyalme changes Some of the vessels become narrowed down 
to a pomt of obhteration On account of this the erythrocytes 
reach the pulpa directly through the capillanes, where they are 
found m unusually large numbers, whereas the venous sinuses 
are almost empty The pulpa, according to Eppmger, is the 
seat of sensitization of the red cells ” The mgemous and pains- 
takmg w'ork of the author just named, although not confirmed 
by such pathologists as Hanseman and Benda, deserves a great 
deal of consideration, as it has a practical apphcation 

It IS now known and accepted that splenectomy in those 
specific conditions above mentioned, if not permanently rehev- 
mg the condition, at least bnngs about a temporary intermission 
qmckcr than any method hitherto known It is probable that 
the pathologic picture descnbed by Eppmger is an effect rather 
than a cause of permaous aneiraa, and the primary cause is still 
veiled xmder the enterogenous or other vague infections or tone 
agents The value of his teachings are, however, not minimized, 
for the climaan has long recognized that the removal of the 
effect often removes the cause 

The removal of an enlarged syphihtic spleen m a luetic, who 
previously did not yield to specific treatment, responds most 
readily to antisyphihtic remedies after splenectomy In the 
same sense splenectomy should be followed by all other known 
therapeutic agents m combatmg the ravages of permaous 
anemia 

It IS known that the bone-marrow plays an important rdle 
m permaous anemia, and that the degree of the anemia is not 
only dependent on the destructive property of the spleen, but 
also on the degree with which the production of the red cells 
goes on m the bone-marrow Analogous with the studies of 
mtemal seaetions, Eppmger speaks of hypersplema and asplenia 
Permaous anemia and hemolytic icterus represent the former, 
polycythemia, the latter Accordmg to Bbrschfeld and Wem- 
art, the presence of Howell-Jolly bodies m the erythrocytes after 
splenectomy is one of the signs of asplenia Hirschfeld also 
speaks of a dysfimction of the qileen m Banti's disease, and 
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accordmg to that author the anemia, leuLopenia, and the spleen 
depends on the diminished new blood formation m the blood- 
marrow as well as the increased blood destruction m the spleen 
The influence of the spleen on the bone-marrow is lost 

The Interrelation Between Spleen, Itver, Lymphatic Glands, 
and Bone-marrow —This mterrelationship is a well-estabhshed 
fact The histologic and functional changes which are brought 
about m the hver, lymphatic glands, and bone marrow after 
splenectomy can be divided mto the foUowmg groups 
A Such that indicate stimulation 
B Compensatory changes 
C Signs showing absence of spleen 

A The stnnulatmg effect of splenectomy on bone-marrow 
is mdicated by the ncutrophihc leukocytosis, later eosmophilia 
and mononudeosia, foUowmg the splenectomy 

B The compensatory changes are indicated by the lymph- 
glands becoming enlarged Lymphocytes increase m numbers. 
The histologic changes in the liver and bone marrow are like- 
wise compensatory 

C The persistence of Howell JoDy bodies, lighter colored 
bile, occasional transient polycythemia, dimmution, and even 
disappearance of iron m the usual places of depoat, all testify 
to the absence of the spleen These changes are, of course, very 
transient m nature. 

The mfluence of the spleen on trypsm, pepsm, and mtestinal 
peristalsis has been studied by Schiff, Hay cm. Gross, and Zulzer 
This field is fasematmg and still open to eipenmental work be- 
fore clmical information of much value can be derived there- 
from Zulzcr’s studies on the mtraienous mjection of a hor- 
mone (named bj him “hormonal”) demed from the spleen m 
the treatment of mtestmal stads and postoperative intestinal 
paralj-sis was hailed for a short tune, but subsequent trials by 
many competent clraiaans hav e failed to stamp this as a remedy 
of the value claimed by Zulzcr Dunng the years 1911 and 
1912 It was tried bv us m several cases without cncouragmg re- 
sults In fact, m 2 cases the anaphylactic phenomena which 
presented themselves after mjection were most alarming 
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Hirschfdd summarizes the functions of the spleen as defi- 
mtely detenmned by experimental proof m the foUowmg fashion 

1 The spleen is a blood-makmg organ, and m health it pro- 
duces lymphocytes and large mononuclear cells In leukemias, 
anemias, and infectious diseases it takes on the added function 
of formmg red blood-cells and granulocytes 

2 The spleen destro)^ the red blood-cells and prepares the 
hemoglobm for elaboration by the hver mto bde 

3 It IS concerned m the iron metabolism 

4 It IS a regional lymph-gland of the blood, it not only 
filters the lymph, but senses as a graveyard for red and white 
cells, as well as the blood-platelets All foragn substances cn- 
culatmg m the blood, especially bacteria, are detained in the 
spleen and to some extent made less mjunous The spleen also 
produces protective agents against bacteria 

5 It IS a regulator of the erythroblastic function of the bone- 
marrow 

6 Accordmg to some authors it influences the digestive fer- 
ment action 

7 The regenerative quahty of the spleen and the occurrence 
of supemumary spleens are established facts 

In “The Spleen and Anemia” Pearce, Krumbhaar, and 
Frazier summarize the results of splenectoimes on dogs as follows 

Secondary anemia appears, mild or severe, reac hin g its high- 
est stage one to one and a half months after splenectomy , then 
repair begms, and is complete after three or four months as a 
rule 

There is mcreased resistance to hopotomc salt solution, 
hemolytic serum, cobra venom, and mechamcal shakmg 

There is lessened tendency to hemoglobmuna, jaundice, and 
sometimes an absence of jaimdice after the mtroduction of 
hemol 3 dic agents 

The anemia is irregular, and the red blood-cells dimmish m 
number before the hemoglobm is decreased 

There is leukocytosis after the operation sometimes reachmg 
as high as 38,000, and consistmg entirely of pol 3 miorphonuclears 
There is later lymphoc 3 d;osis and eosmophilia 
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Fatty ydloTT bone marrow is transformed into ted bone- 
marrow There is no evidence that this is compensatory They 
believe that in the absence of the spleen the bone-marrow takes 
up the function of storing and elaborating the old blood pigment. 

The lymph nodes after splenectomy show an mcrease m 
endothelial cells, which suggest that m the absence of the spleen 
the function of forming red blood-cells and phagocjdic cells, 
normally a mmor function of the lymph nodes, now becomes 
highly developed in these structures. 

The metabolism of iron, fat, and nitrogen is not disturbed 
by splenectomy 

Before discussing the qilenomegahes from the chmeal aspect 
a few remarks on the method of emmining the spleen may not 
be amiss 

Inspection is the least important of all methods, onlj bemg 
of academic mterest. In thin mdii'idunls with large spleens 
inspection may reveal the position and size of the spleen 

Palpation is the most important method The soft mfectious 
qileen should be palpated lightly, as it is readily displaced and 
thus missed The hard spleen is easily accessible to palpation 
The findin g of a notch m the mass examined characterizes it 
absolutely as spleen Sometimes the spleen may be so large 
that the notch rests under the left lobe of the hver, so that it 
becomes necessary m such cases to inllatc the stomach and thus 
separate hi’cr from spleen The enlarged kidnej and rncsent enc 
tumors are differentiated from spleen bj inflation of colon, the 
spleen bemg always anterior to the colon 

Often the spleen presents n pulsaUng tumor, so that one can 
mistake it easily for some other mass This espcdallj happens 
in some cases of aortic msufficicnc> , and marked left v cntncular 
hj-pertrophj , and was noticed in tricuspid insufliacncj b> 
Manges 

Auscultation becomes useful in diagnosmg the acute peri 
splenitis bj ehating friction 

X Ray — ^WTicn stomach and colon arc inflated, or the newer 
method of mtroducmg oxjgcn mtrapcntoncallj is cmploj-cd the 
ouUme of the spleen becomes verj defimte 

T01.3-J4 
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Puncture of the spleen m cases of malana, leukemia, kala- 
azar, or tumors zs a very valuable diagnostic method 

Splenomegahes m the Acute Infections —Most of the infec- 
tious diseases are accompanied by enlarged ^leens Especially 
IS this true in childhood, ■when minor infections as well as meta- 
bohc disorders lead to enlarged spleens Even mild cohtis in 
children and especially the summer diarrhea cause an enlarged 
spleen The enlargement is mterpreted as an expression of re- 
sistance on the part of the mdindual The pulpa is unusually 
filled ■with the causative bactena, which are caught there and 
made more or less mactive Streptococa and staphylococa 
lodge there in large numbers, and although pus-producmg in 
other organs, they seldom form pus m the spleen This is an- 
other evidence of the bactenadal and defensive property of the 
spleen Under very rare conditions, however, the pus-producmg 
organisms do cause abscesses in the spleen 

The parasites of kala-azar and malana always have their 
mam habitat m the spleen, whereas the Spirochffita paUida and 
the tubercle baolh are often found there Each of these produce 
characteristic pathologic changes, gumma, tubercles, and mter- 
stitial changes depending entirely on the causative organism, and 
thereby producmg the large spleen. The myeloid metaplasia m 
■the pulpa and the finding of phagocytes in certain of ■the mfec- 
■tious diseases is regarded as a sign of heightened resistance 
brought about by the spleen It would be germam to this dis- 
cussion to mention all the infectious diseases m ivhich an en- 
larged spleen is foimd In typhoid, the large, soft spleen re- 
mams as long as the disease lasts, and its persistence means 
■that the infection still remains even though the symptoms are 
lessened The gileen m this particular disease is alwa)^ en- 
larged, but escapes the chmcian’s palpation because of its 
imusual softness In this condition, trauma, subsequent rup- 
ture, and abscess are more common than m any other disease 
causmg splenomegaly 

Febns recurrens, acute mihary tuberculosis, bacterial endo- 
carditis, durmg the active and bactena-free stage, are all ac- 
compamed by enlarged spleens 
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Weil’s disease desen cs mention because of its assooation 
with a large spleen The disease was described bj 'Wdl m 
1866, and often occurs in small epidemics It has symptoms 
characteristic of any infection, but its most diagnostic features 
are jaundice, splenomegaly, and acute nephntis There is 
usually an achobc stool and bfle m the urmc, although m some 
cases these latter features are missing There may be a sbght 
hemorrhagic tendency The disease runs n course of two to 
three weeks and usually terminates favorably 

Splenomegahes in Chronic Infections and Parasitic Dis- 
eases. — Of the chrome infections, tuberculosis should be men 
tioncd first An enlarged spleen accompames tubercular lymph- 
granuloma and tuberculosis of the liver 

Primary tuberculosis of the spleen, with characteristic tuber- 
cles and giant cells, deserves special menbon It is not as un 
common a disease as is generally supposed A Pappcnheim 
was especially impressed with the fact that in one year he bad 
4 authenUe cases, proved by autopsy, where only the spleen was 
the seat of tuberculosis. He summed up the clinical picture in 
the following way It occurs during all ages, 2 of his cases were 
between thirty and forty, 1 occurred during childhood, and I 
after fifty Judgmg from the bteralurc, the most common age 
incidence Is between thirty and forty Unlike all other spleno- 
megalies, not even excluding tumor of the spleen, this disease is 
accompamed by pam and discomfort and marked uneasmess 
The pain and diKomlort is referred to the left hypochondnum 
Progressiv c weakness and cmvcuition are more marked than the 
anemia which exists. The anemia may be progressive but even 
a polycythemia may oust. They ascribe this -ipecial feature to 
a dyvfuncbon of the spleen The iplecn may feel nodubr cm pal 
pation and mav sometimes assume an enormous size. Because 
of the splenic v on thrombosis and its extension to the liv cr, the 
disease m the late stage is accompanied by tuberculous orrhosis 
of the livn, asates, and quite often pressure effusion inlo^both 
pleural cavaUcs, simulating polyserositis Wth asates alone it 
becomes impossible to diffcrcntialc this disease from Banli* 
and wath effusion into the pleural cavabes, circulatory cmbanai'- 
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ment, advanced anemia, pressure on the femoral vessels, with 
accompanying edema of the lower extremities, as well as glandular 
enlargement, the disease has often been mistaken for Hodgkins’ 
lymph granuloma 

Splenomegaly m congemtal lues is a constant feature Often 
enough gummata and spirochetes are found m the spleen In 
acquired syphilis the spleen may become large, accompanied by 
a secondary anemia, with a mononucleosis and leukopenia, so 
that it IS mistaken for a Banti’s until a Wassermann proves 
otherwise In fact, until the era of the Wassermann reaction 
Banti classed these cases as those belongmg to the group des- 
cnbed by him 

In malana the spleen often remains enlarged throughout life, 
and sometimes attains such size with comadent anemia that it 
IS difficult to differentiate this condition from splenom^ahes 
accompanymg diseases of the hematopoietic system Even 
pimcture of the gileen often fails to reveal the real identity of 
this disease Dunng the past war a number of methods were 
mtroduced to accelerate the passage of the plasmodiums from 
the spleen mto the blood, when splemc pimcture and ordmaiy 
blood exammation failed to reveal the malarial organism Act- 
ive exercise and the apphcation of faradism over the spleen 
have been advocated by some, while the most successful method 
IS the mtramuscular m3ection of 1 mgm of adrenahn, and the 
exammation of the blood-smear for the malarial organism after a 
forty-eight-hour penod 

Splenomegalies with Disease of the Hematopoietic System 
— ^The splenomegalies m some of the primary anemias is only 
of mterest as far as permaous aneima is concerned In this 
disease the spleen is always enlarged pathologically, although 
palpation often fails to reveal it The relation of the spleen to 
permcious anemia, and the work of Eppmger m this regard, has 
already been mentioned 

Both m leukemic as well as m the aleukemic s)istemic dis- 
eases the spleen attains considerable size In the non-leukemic 
diseases of the blood-makmg organs that today go under the 
misnomer of pseudoleukemia, whereas they should be called 
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lymph-granTilomas in their vanous aspects, like Hod^Jns’ lymph- 
granuloma, Stembergi’s lymph-granuloma, Kundrat^s l>Tnph- 
granuloma, an enlarged spleen is usually met with In fact, the 
qilcen is bo prominent a sign m the group of diseases that it was 
named ^lemc anemia, or pniTnia. hanalis. 

It IS now known that m these leukemic conditions the splcmc 
tissue IS converted into myeloid tissue, and the blood^nctnrc 
may be royeloblasbc or mydocytic As there are three tjpes of 
myelocytes, so it is possible to get any of the vaneties m the 
blood picture. Recently, Shapiro of Patterson, added one case 
of eosmophilic myeloQrtic leukemia to the few cases already 
described The disease is usually chronic although acute 
leukemias often occur In the acute type the spleen docs not 
attain the characteristic large size 

Gnffin just recently reported another case of cosinopMlic 
polymorphonuclear leukemia. His case showed spicnomegalj , 
enlargement of superficial lyinph glands, and a white count that 
Ttvcaled 73.S per cent. eosinopMls and 24 per cent polymor 
phonuclear leukocytes. This patient had rferoa and asates. 
Splenectomy was performed, and the patient Ii\td for three 
years after Eosmophiha was constantlj present 
It is of clinical importance to make bnef mention 
mj'eloblastic type of leukemia first described bj Tlirck p 
that tunc this form of leukemia was confused with subacute 
lymphatic leukemia, because it often begms with bleeding gums 
tmd tonsillitis. Most cases described, and one of our own 
kegan with disease of the gums, necessitating the patient s "v 
to the dentist- A tooth was extracted, and subsetiucD \ 
dentist was sued for malpractice because of 
fag sepsis which dcA'eloped later The picture was at 
plicated because the blood showed an alcukcnuc tj'pe, 0 ' 

■’i'hite cells bemg found, of which 90 per cent were m> . 

It may be mentioned that the ro\cloblast was at timi ^ 

differentiated from the large lymphocyte, and ^ 

subacute aleukemic lymphcmia was made, and 
^ tibman and R Ottenberg Xow, of cmir^ ^twocd* 
reaction makes the diffcrcnual diagnosis between these 
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easy The hemorrhagic tendency is not so marked in the mydo- 
blastic as m the acute lymphatic leukemia 

The aleukemic myeloid leukemia is usually diagnosed by the 
fact that there are myelocytes and other evidences of bone- 
marrow reaction m the blood A normal differential count 
makes diagnosis very difficult Hirschfeld quotes a case where 
the entire course of the disease was marked by a normal dif- 
ferential count, and only splemc puncture revealed the true na- 
ture of the disease Sometimes a severe anemia accompames 
the disease, and because of the megaloblastic cells in the blood 
pernicious anemia is thought of The absence of nervous symp- 
toms and achyha in the presence of a large spleen should tempt 
one to do a splemc puncture to clear up the diagnosis Hirsch- 
feld quotes another case which presented an advanced state of 
hemolytic icterus accompamed by myelocytes m the blood 
This, together with a large spleen, made the differential diag- 
nosis between a primary myeloid leukemia and hemolytic icterus 
difficult The persistence of the lowered resistance of the red 
blood-ceUs to hypotomc salt solution, as well as the frequent 
cohcky pains m the nght hypochondnum, the presence of uro- 
bihn and absence of bile m the unne, made the diagnosis of 
hemolytic icterus more plausible m spite of the presence of 
myelocytes 

Very recently Chauffard and Bernard described a case that 
they named “pemiaous anemia with jaundice” that very much 
resembles the case quoted above This illustrates how far the 
gilenomegahes and their assoaated diseases axe from being 
solved The fact that such mixed pictures may occasionally 
occur to make differentiation difficult as to what the primary 
disease may be suggests to us the explanation that the mterre- 
lation of the hematojioietic organs is an mtimate one, and that 
disease of one may so disturb aU other hematopoietic tissue as 
to take on charactenstics of more than one disease 

Splenomegaly m Hemolytic Icterus — In both the famihal 
congemtal type, as well as in the acquired form of hemoljdic 
icterus, one meets with a considerable enlargement of the ^leen 
Pathologically, the spleen presents marked congestion of 
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Splenic pulp and splenic smnses Pigment deposits and macro* 
phages arc increased The follicles, capsule, and trabccul© 
show no change at all In this disease there is an unknown toxic 
agent in the spleen exercising an injunems elTect on the red blood 
cells, causing their destruction That explains the reason for 
finding in the spleen, besides the enormous dilatation of the 
blood vessels, the filling of the same with an increased number of 
dead red blood-cells and increased blood pigment. That the m 
creased destruction of the red blood-cells is responsible for this 
s>Tnptom-compIex is further pro\cd b> the fact that the removal 
of the spleen causes a disappearance of the symptoms, and like- 
nase after splenectom) the lowered resistance of the red blood 
cells to hypotonic salt solution is changed so that it becomes 
normal 

The cardinal symptoms of this disease are chronic enlarge- 
ment of spleen, existing with an acholunc, non-obstnicti\'c 
jaundice. There is a secondary anemia of a chlorotic t>'pCi the 
color index being low The anemia is frequently paT 0 X 5 *sinal in 
character and vanes in intensity 

Increased blood destruction is mdicated b) increased uro- 
bilin m the urine and changes m the blood The red cells show 
diminished resistance to hypotonic salt solution, and there is ^ 
increased number of reticulated cells with Mtal staiiung 
the acquired Hajem Vfidal form of this disease the nnemm « 
gra\xr, and the jaundice is not so marked The phenomenon o 
auto-agglutmation of the red blood-cclls takes place m 
special form 

The congenital Chauffard hlinkowskj tj'pc presents a more 
"ictenc than ock” patient, 

Some of the \'anation 5 from the U^iical hcmolj c i 
picture arc t 

1 Those cases where acholunc jaundice and sp enom 
hax-c existed, with pol> cj'thcnua instead of anemia. 

2 EMdence of increased blood destruction, but no ffc 


the resistance of the red blood-ccUs 

3 E\ndenccs of increased blood destruction 


but no jaundice 


present 
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The blood-picture may so strongly resemble permaous anemia 
that it IS often difficult for well-tramed cliniaans to differentiate 
one from the other The foUowmg differential pomts ought to 
gmde one The spleen m permaous anemia is rarely as large as 
in hemolytic icterus The resistance of the red blood-cells is 
not d imin ished as a rule, and there is usually a leukopenia and 
a relative lymphocytosis, whereas m hemolytic icterus there is 
a neutrophihc leukocytosis Myelocytes are rather a frequent 
finding m hemoljlic icterus, whereas macrocytes and megalo- 
blasts, often seen m permaous anemia, are the exception m 
hemolytic icterus Inaeased quantities of urobilin m the unne 
and blood-serum are also diagnostic features of hemolytic icterus 
The presence of achylia gastnca, and neurologic symptoms re- 
ferable to spmal disorders, are characteristic of permaous ane- 
mia It should also be mentioned that the mtennittency of the 
icterus and occasional attacks of pam m the nght hypochondnum 
are important diagnostic signs of hemolytic icterus 

Jaundice accompanymg Hanot’s arrhosis with a large spleen 
IS never assoaated with diminished resistance of red blood-cells 
There is usually bile m the unne, and there is never such a high 
degree of secondary anemia 

The splenomegaly in Von Jaksch’s anemia will only be men- 
tioned as one of the conditions m which an enlarged spleen is 
found A clmical discussion belongs to the domam of pediatrics 

GAUCHER’S SPLENOMEGALY 

Gaucher’s large cell “splenomegaly” was first described by 
him m 1882 as a primitive epithehoma Brill, Mandlebaum, 
and Libman, whose pathologic and clmical studies are most 
creditable and conclusive, showed that these large cells de- 
veloped simultaneously from gileen, bone-marrow, and lymph- 
nodes The characteristic large cells with their small eccentric 
nuclei block the smuses of the spleen and lymph-nodes The 
pathologic picture is one easy to recognize Durmg life diag- 
nosis was made possible by qilemc puncture, first done by E P 
Bemstem Splenectomy m this case was performed by Henry 
Roth, and is reported m the Archives of Pediatncs, 1914, p 340 
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An acute form of Gauchcr^s disease is described by Nieman, 
Jahrb fUr KmderheHk , 1914, v, 79, p 1 

The etiology is imknoim. Endogenous toxins, splenic en- 
lymes, and infections have been promulgated as causatis'c factors. 
None IS as jet accepted McMannus and Luddcn claimed to 
have produced the disease expenmentallj bj feeding nnimflU 
with cholestcnn The symptomatic description is best found m 
Brill and Mandlebaum’s papers in the American Journal of 
Medical Saence, 1905 and 1909 A brief r£sum6 of their com- 
plete description is gi\ cn here. 

The disease begins insidiously before the thirteenth jear, 
and pursues a very chrome course. The aierage duration is 
about twenty jears It is often met with in se\eml members 
of the same family Early in the disease there are no symptoms, 
but later progressne weakness with hemorrhape tendenaes, par- 
tioilarly in mucous membranes and slan, leads the patient to 
the physician. Fatal hemonhages are not the rule. Pappen 
henn mentions the case of a fatal esophageal hemonhage which 
occurred two years after splenectom> The most promment 
symptom is the enlargement of the spleen, which may approach 
the size of the spleen reached in mj elogenous leukemia. Blood 
changes are not characteristic, but there is usuaHj a leukopenia 
The hver is enlarged, but there is no enlargement of the Iiunph 
nodes Jaundice and asates axe rare. 

The «tin shows a peculiar jellow brcfwn discolomtion and 
j allow wedge shaped thickerungs of the conjunclli'a arc seen on 
both sides of the cornea 

Hermann, Roth, and Bemstem report that of 9 cases splenec- 
tomizcd, onl\ 3 recovered Spontaneous cures ore out of the 
cjuestion Splcncctomj should always be advased, but when we 
consider ns was pointed out bj Brill, Mandlebaum and Tc- 
bnnan, that the large cells originate simultancousl) from bone- 
marrow, Ijmph nodes and spleen we realize how futile ■plenec- ‘ 
torn} alone is m combatmg thus disease. T reatroent . 
to splenectomj should be along such thempeuUc lines as 
and I ra> 

It IS of great mterest that a cate »hown b\ \\ H E< 
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1912, before the Berl Khn Sez , was that of a patient who died 
of diabetes and had a high degree of hpernia The spleen showed 
a small number of folhdes and almost entire disappearance of 
pulpa The cells resembled very much the endothelial cells of 
the type of Gaucher Since then Lutz reported a siinilar case m 
Ziegler’s Beitthge, vol 58, and Marchand, m the Munich Med 
Woch , No 1915 In connection with the cases just ated it 
may be of mterest to recall agam the experiment of McMarmus 
and Ludden quoted above 

BANTTS SPLENOMEGALY 

We wiU have to discuss this somewhat m detail, because, of 
aU affections assoaated with splenomegaly and anemia, not one 
has been subject to such controversy as the symptom-complex 
descnbed by Banti A number of authors furnish pathologic 
and chmcal evidence that Banti’s disease is not an mdependent 
entity, a large number of authors are of the opmion that it is an 
independent affection We must take the stand that “ventas 
m medio consistet ” If we can rule out splenomegaly with 
anemia of known etiologic factors like lues, malaria, thrombosis 
of splemc and portal veins, atrophic cirrhosis of hver, primary 
tuberculosis of the spleen, then the diagnosis of Banti’s disease is 
absolutely justifiable So much more so are we duty bound to 
diagnose the case properly, as a splenectomy durmg the first 
stage of this disease is a very successful method of treatment 
Under the name “Banti’s disease” we understand a condition 
which IS stdl named by some “splemc anemia,” but runs a char- 
acteristic course, is favorably influenced by splenectomy, and 
has well-defined anatomic changes m the spleen 

Etiology — defimte cause is unknown Banti himself con- 
sidered an infection the primary cause AU efforts, however, to 
demonstrate this infection were without avail Gibson, m 
Quart Jour of Med , 1914, descnbed 6 cases where he found a 
stxqitothnx, but later observations by other authors, and ex- 
periments to produce the disease m animals with streptothnx, 
failed to co nfir m Gibson’s work Enterogenous toxins and trauma 
to the spleen have been considered as predisposmg factors 



A BKCrnSSION O'^ the SrLE^01IEGAtIES 


S39 


BanU hunsdi ,ui las 50 cases, found it snorefrequent micomen than 
minen. It occurs most often before the age of tlurt> five Banti's 
j oungest case ivas twcli e j ears, ius oldest, fifty fi\ e Very often 
the liantile habitufi is menboned m common mth this disease. 

Pathologic Anatomy — ^The spleen is, ns a rule, smooth and 
hard It is often four or fise times the normal siae Pen- 
splemtis IS occasionally met snth, splenic infarcts are rare The 
mam changes are brought about by a progressii e mcrease m the 
sbomn at the expense of the parenchyma. This is the process 
named by Banb ''fibrodimta.” The changes in the pulpa are 
diffused Few of the folhdes are left unchanged The disease 
of the foUiclcs begins m the central artery, and the end^stage is 
the com ersion of the entire into a sclerobc knot, until the foUicIes 
gradually disappear This is a aery important argument m 
faior of this disease bemg an mdependent pathologic cnbt\ 
The chrome sclerotic endophlehibs of Banti are changes m the 
mtuna of the splenic s-cm rhich often extend to the portal %em 
The hver shoi'rs no changes dunng the first stage, and only be- 
gins to become mvoU-cd dunng the second stage as a result of 
the just menboned endophlehibs Later a hyperplasia of the 
connectfi c tissue of the mtcriobular branches of the portal vcm 
takes place, and dunng the third stage a true orrhosis of the 
hicr occurs, a condibon impossible to dlilercntiatc clmicalli 
from atrophic onhosfs of the h\er 

Sidcrosis IS ncicr met vnth The bone marrow appears red 
the lymph nodes arc unchanged, and during the third stage tie 
organs show dilated leins and signs ol a hemorrhape diathesis* 
Pathogenesis — ^BanU m his ongmal commumcabon eipres--* 
himself as foliors ‘An mfeebous agent of unknown ongin local 
ires itscK m the spleen and bimgs about a fibrodynia ’ This 
agent probably gets to the spleen by the arterial circulab'a. 
because the changes m the arterioles of the foliefes arc the most 
promment featnres On account of this mfecuon tone 
form in the spleen which he named splenotouns- ^ 
tonns bnng about changes in the blood making organs ’ ^ ^ 
the splenic and portal t emu and U\ cr The anemia m 
hetnolybe nature, because all landmarks of hcirob't's a- 
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are missing The urobilin that may sometunes be found m the 
urme, and winch made Umber consider the disease analogous to 
hemol3dic anemia, is usually a verj' late manifestation — ^when the 
liver IS co-affccted 

We have already mentioned above that it is still disputed 
as to whether Banti’s disease is a dednite entity or not Work 
by recent mvestigators like Moschontz, Symmers, and his 
pupds, as well as Naunyn, disclaim the identity of Banti’s dis- 
ease, because some of the pathologic changes described by Banti 
were not found by them, and other lesions that were also ongin- 
ally desenbed by Banti were found m splenomegahes assoaated 
with other defimte diseases As non-pathologists we cannot 
argue this question with authonty, but as already mtimated, it 
seems to us important to lay stress on the pomt already made, 
that there are cases that cannot chmcally be mterpreted as 
an3dhmg else than Banti’s disease The fact that every pathol- 
ogist does not find what Banti desenbed seems to us no argu- 
ment, because organs exanuned pathologically depend upon 
their findmgs at what stage of the disease the organs were ex- 
ammed We realize that Banti desenbed his cases before the 
Wassermann era, and before his work was subjected to cnti- 
cism, and, therefore, he mduded many cases that today he would 
exclude as t}qncal Banti’s Banti’s anerma is nghtfuUy of 
splenogemc ongm, and develops on the basis of a dysfunction of 
the qileen The myelotoxic elemebt is evident by a diminution 
if red blood-ceUs m the bone-marrow Whether this element is 
iroduced m the gileen by its structural changes, or whether dif- 
erent toxic agents exist that exercise a deleterious effect on the 
pleen, bone-marrow, and hver, is not as yet ascertamed We 
nust stall make the painful confession that the etiology of Band 
! veiled m obscunty 

A few remarks should be made as to the name splemc 
nerma,” stall confused with Banti’s disease This term was 
rst employed by Gnesmger It seems to us that it is a term as 
uch abused as the name “pseudoleukemia ’’ Even as brilhant 
1 authonty as Osier mentions Banti’s disease m connection 
Lth splemc anemia Often today at the bedside the findmgs 


A DISCUSSIOK ON THE SPLEEOUEGAEIES S4I 

of a laige spleen ■mtli anemia is passed off with the diagnosis of 
splenic anemia, a term which only tells us that there is a pal- 
patory spleen and that anemia exists Our adinnced dimcal 
and laboratory methods that have clarified and fadhtatcd our 
diagnoses so well forces us today to confess that we cannot mter 
pret some large spleens with anemia at all, or that we arc face 
to face with some defimte entity Naunjai, for instance, not 
acceptmg Band’s as a definite entity, calls this condition hj’per- 
splemc hver curhosis, because durmg the stage of the curhosis 
of the hver it is hard to differentiate these conditions We arc 
still to mention, howc\ er, that even chmcally as well as patho- 
logically there are differences between the two diseases. 

Some authors speak of Band’s ns a splemc pscudoleul cmia. 
The word “pseudo” in medical literature is objccdonable enough 
as to c-xclude the name. Another name, “splenic IjTnphad- 
cnosis,” has been suggested The objection to this is that, 
as a rule, the other lymph glands arc not affected, and wh} a 
generalized lymph glandular disease should locaUrc m the 
spleen, persist there, and m\ade the h\cr, and still lca\c out the 
lymph-glands, is not easy to pcrccii e On the other hand, such 
diseases like Gaucher’s splenomegaly and hemolyde icterus, 
which are likewise splemc diseases, bcha\ e just Iff c Band’s in 
that they produce changes m the bone-marrow , m\adc the h\ cr 
eventuall), but do not m\ade the Ijmph glands 

Symptoms and Course — ^Bond dindcs the disease into three 
stages 

First stage The spleen grows graduallj and can c%cn attam 
on enormous size There arc, as a rule no sjuiptoms unless the 
anemia advances mpidlj tt’hcn weakness malaise lcr=3 ot dc 
sire or nbffitj to work dyspnea on exerdon cold extremities, 
often a shght tendcnc) to a hemorrhagic diathesis begins to appear 

Second stage This period is characterized b\ enlargement of 
the liter The skm of the body has a dirts yellow sallow ap- 
pearance, the conjunctitu is discolored, the unne becomes con 
centmted albumin and granular casts arc almost the ruk, uro- 
bilm 13 still the excepdon, oltliough there may be liicr ch.angc< 
The anemia becomes more marked and the tendency to henior 
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rhage becomes very promment Hemorrhages from stomach 
and rectum are particularly prone to occrir, and sometimes even 
fatal hemorrhages take place 

Third stage The disease now presents symptoms simulat- 
mg atrophic cirrhosis of the hver 

Blood changes were mainly studied by Banti, Senator, and 
others Durmg the first stage a chlorotic t)^e of anemia is 
characteristic, the red blood-cells being decreased m number 
later on m the disease In many cases m the second stage a 
hemoglobm of 50 to 60 per cent is encountered with a normal 
red count When even the red blood-cells are diminished m 
numbers the morphology and staining quahties of the red cells 
are not disturbed Normoblasts are never found and leukopenia 
IS the rule Accordmg to Banti, the following blood-picture is 
characteristic A moderate hj^oglobuhsm, sometimes even a 
transient hyperglobuhsm, and always oligochromia The color- 
index IS low, there are no nucleated reds, no leukocytosis, no 
mydocjdes, there exists a tendenty to leukopema and there is an 


absolute lymphocytic leukopenia 

Differenfaal Diagnosis —The diseases that offer the greatest 
difiSculty m bemg differentiated from Banti's are the foUowmg 
First and most important is atrophic cirrhosis of hver A pro- 
longed histor3^ of alcoholic mdulgence, also the history of pro- 
longed gastric symptoms, mduding nausea and vomitmg, speak 
for atrophic cirrhosis The fames of the patient is dso ch^ 
actenstic, the dilated venules of the nose and the smooth, vdvety 
skm, make us more sure that we are deahng with a pnma^ hvm 
condition In early curhosis the symptoms precede the pa- 
patory findmgs, and durmg this stage the hver is certamly more 
palpable than the spleen UrobUn, B found early in atiophc 
cirrhosis, and if found at ah it is a late manifestation in BwO 
which speaks for the hepatogemc ongm of the former an 
splenogemc ongm of the latter Durmg the later stag^ 
atrophic cirrhosis, when asates is a promment factor, it is 
difficult to differentiate it from the thud stage of Banti s, 
even then the secondary anemia and the blood-picture mention^ 

above IS the exception m orrhosis of the hver Thehemorr agi 
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rhage becomes very prominent Hemonhages from stomach 
and rectum are particularly prone to occur, and sometunes even 
fatal hemorrhages take place 

Third stage The disease now presents symptoms simulat- 
mg atrophic cirrhosis of the hver 

Blood changes were mainly studied by Banti, Senator, and 
others Dunng the first stage a chlorotic type of anemia is 
characteristic, the red blood-cells bemg decreased m number 
later on m the disease In many cases m the second stage a 
hemoglobm of 50 to 60 per cent is encountered with a normal 
red count When even the red blood-cells are diminished m 
numbers the morphology and staimng quahties of the red cells 
are not disturbed Normoblasts are never found and leukopenia 
is the rule Accordmg to Banti, the followmg blood-picture is 
characteristic A moderate hypoglobuhsm, sometimes even a 
transient hyperglobuhsm, and always oligochromia. The color- 
mdex IS low, there are no nucleated reds, no leukocytosis, no 
myelocytes, there a-asts a tendency to leukopema and there is an 
absolute lymphocytic leukopema 

Differential Diagnosis — ^The diseases that offer the greatest 
difficulty m bemg differentiated from Banti’s are the followmg 
First and most important is atrophic orrhosis of hver A pro- 
longed history of alcoholic mdulgence, also the history of pro- 
longed gastric symptoms, mcludmg nausea and vomitmg, speak 
for atrophic orrhosis The faoes of the patient is also char- 
acteristic, the dilated venules of the nose and the smooth, velvety 
skm, make us more sure that we are deahng with a pmnary hver 
condition In early cirrhosis the symptoms precede the pal- 
patoiy findmgs, and dunng this stage the liver is certainly more 
palpable than the spleen TJrobihn is foimd early m atrophic 
cirrhosis, and if found at all it is a late manifestation m Banti s 
which speaks for the hepatogemc ongm of the former and the 
splenogemc ongm of the latter Dunng the later stages of 
atrophic cirrhosis, when ascites is a promment factor, it is more 
difficult to differentiate it from the third stage of Banti s, but 
even then the secondary anemia and the blood-picture mentioned 
above is the exception m cirrhosis of the hver The hemorrhagic 
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Sometimes tlie lymph-granuloma of the Hodgkins' type, espe- 
aally where we have mediastinal or abdommal Hodgkins’, gives 
nse to difficulty m differential diagnosis A case we had occa- 
sion to observe was one m which splenomegaly, large hver, 
asates, and a marked anemia were present The foDowing pomts 
made us lean toward the lymph-granulomatous condition An 
effusion mto the chest due to pressure, unhateral edema of the 
extremities due to pressure of glands on the femoral vein, and 
marked penods of mtermission so common in Hodgkins’ and 
rare m Banti’s Although the glandular enlargement was not 
a marked feature, it was stiff more marked than one finds in 
Banti’s, and, finally, an exasion of the gland showed the patho- 
logic picture so charactenstic of Hodgkins’ Furthermore, dur- 
mg the stage of asates in this latter disease there is usually the 
Pel-Ebstem fever curve, a polymorphonuclear leukocytosis, and 
there may be a transient eosmophiha Pruntis, a common 
feature m Hodgkins’, is unknown m Banti’s 

Occasionally the aleukemic myelogenous leukemia offers dif- 
ficulty, but the anemia, especially m the morphology and tmc- 
tural property of the red cell, as well as the presence of nucleated 
reds, and the cachectic type of anemia, the absence of asates, 
and the presence, usually, of glandular enlargements, ought to 
be of diagnostic aid and differential value 

Naunyn speaks of the so-called splenogemc cnrhosis of the 
hver mstead of Banti's disease, and asserts that pathologically 
cholangitis and cholangiohtis lead to lesions similar to those of 
Banti's The cluneal evidence, however, seems too meager for 
his view to be accepted In the first place, the cases mentioned 
by Naunyn show only urobihnuna and early jaundice, and it 
seems to us that his group of cases belongs to the infection type 
of cholangitis rather than to Banti’s disease 

Prognosis and Treatment — ^The disease usually runs a course 
anywhere from ten to fifteen years If diagnosed early and 
splenectomy is then earned out, prognosis ought to be favorable 
On the other hand, cases recognized m the second and third 
stage have an absolutely bad prognosis, because the advanced 
changes m the hver, secondary changes m bone-marrow, and 
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eemtal maHormaUons, chrome myocardite, tncmpid tom, 

Ld adherent pertcardium In emphysema 
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clinical discussion has already been given under the differential 
diagnosis of Banti’s disease 

SPLEirOMEGALEES DDE TO MAUGNANCY 

Mahgnant tumors of the spleen causing splenomegaly are 
very rare as pmnary diseases, and metastatic growths m the 
spleen, espeoaUy carcmomatous, are unusually rare In fact, 
Schmidt, in his famous book on abdominal tumors, makes the 
statement that when we can palpate a tumor m the left hypo- 
chondnum, and can safely state that it is an enlarged spleen, 
the idea that we are dealmg with a mahgnant mtra-abdommal 
tumor can be discarded The fact that metastatic growths do 
not usually occur m the spleen prompted Braunstem to suggest 
splemc extracts as a therapeutic agent m combatmg caremoma 
Lewm, Weidener, Oser, and Pnmbrams are the few who 
report findmg mahgnant nodules m the spleen Those malig- 
nant nodules deeply seated m the spleen without changing the 
contour of it are still rarer In general carcmomatosis and 
sarcomatosis, with metastases throughout the entire body, an 
mvolvement of the spleen may occur 

Of the rare primary new growth of the spleen the ongm was 
found m connective tissue and vessels, stroma, and parenchyma 
From the stroma ongmate fibroma, endothehoma, sarcoma, and 
angioma, from the parenchyma ^rmg the lymphosarcoma 
Primary sarcoma of the spleen occurs m the young, grows very 
rapidly, forms a nodular tumor, deforms the normal contour of 
the stomach, and very often becomes adherent to surroundmg 
organs Due to jn:essure»*«ui lymph- and blood-vessels early 
asates may result Sine«S^^Jis<!gses is a very early manifesta- 
tion, early diagnosis and sple^^fomy is the only hope Endo- 
thehoma and primary lymphoscatcoma is undoubtedly rare 
Hemangioma of the spleen is closely alhed to the cysts, and 
they are sometimes so small thnt they cause no splemc enlarge- 
ment As far as can be determined from the hterature, none 
were diagnosed dunng life 

Aneuiysm of the splemc artery causmg splenom^aly has 
been mentioned, but was also not diagnosticable durmg hfe 



